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From Europe 
 

… News/Highlights 
 

Horizon Europe: the 2021-2022 Work Program published 
 

On June 16, the European Commission published the official and complete Work Program 2021-
2022 of Horizon Europe, which defines the specific topics and deadlines for the calls for the first two 
years. 
Horizon Europe is the EU’s key funding programme for research and innovation with a budget of 
€95.5 billion in the period between 2021 and 2027. About 10% of the total funding is allocated to 
Cluster 6, dedicated to Food, Bioeconomy, Natural Resources, Agriculture and Environment. It 
tackles climate change, helps to achieve the UN’s Sustainable Development Goals and boosts the 
EU’s competitiveness and growth. The first Horizon calls are open, expiring in October 2021, while 
the second calls provided for by the WP will open towards the end of the year and will expire in 
February 2022. 
 
The programme facilitates collaboration and strengthens the impact of research and innovation in 
developing, supporting and implementing EU policies while tackling global challenges. It supports 
creating and better dispersing of excellent knowledge and technologies. 
It creates jobs, fully engages the EU’s talent pool, boosts economic growth, promotes industrial 
competitiveness and optimises investment impact within a strengthened European Research Area. 
Legal entities from the EU and associated countries can participate. 
 
New elements in Horizon Europe 

• European Innovation Council: Support for innovations with potential breakthrough and 
disruptive nature with scale-up potential that may be too risky for private investors. This is 
70% of the budget earmarked for SMEs. 

• Missions: Sets of measures to achieve bold, inspirational and measurable goals within a set 
timeframe. There are 5 main mission areas as part of Horizon Europe. 

• Open science policy: Mandatory open access to publications and open science principles are 
applied throughout the programme Factsheet: Open science in Horizon Europe 

• New approach to partnerships: Objective-driven and more ambitious partnerships with 
industry in support of EU policy objectives 

 
 

International cooperation 
Global challenges require strong global collective engagement. Together with the Member States, 
the Commission will increase its support to the Intergovernmental science-policy Platform on 
Biodiversity and Ecosystem Services (IPBES) as well as the International Resource Panel (IRP). As 
a co-chair of the Group on Earth Observations (GEO), it will seek to strengthen the access in 
particular to Copernicus environmental observation data and information through the Global Earth 
Observation System of Systems (GEOSS). This will underpin environmental policies and the global 
commitments of the SDGs, the Sendai Framework for Disaster Risk Reduction 2015-2030, the Paris 
Agreement and the future post-2020 global biodiversity framework. 
International cooperation will be stepped up through strategic alliances in areas such as food and 
nutrition security, animal health, soil, climate change, ecosystem restoration, forest and water 
management, seas and oceans. This will not only involve bilateral, but also multilateral cooperation, 
through existing networks, such as the Belmont Forum, the International Bioeconomy Forum, the 
establishment of international research consortia (IRCs). The establishment of one IRC is already 
expected in the area of soil and carbon. Another IRC is foreseen in the area of biodiversity. 
The development of an EU-African Union R&I Partnership will continue in areas such as food and 
nutrition security, sustainable agriculture and climate. Research and innovation Cooperation with 
China as part of the Food, Agriculture and Biotechnology task force will continue. Sustained R&I 
cooperation within the Arctic and in the Antarctic is increasingly important for understanding the 
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rapid changes taking place in the region and to predict their regional and global impacts, and 
contribute to the implementation of the goals of the EU Arctic Policy. 
Cooperation for all European sea basins will be key to achieve the strategic objectives for seas and 
oceans, particularly through the All-Atlantic Ocean Research Alliance and the cooperation in the 
Black Sea and the Mediterranean. The EU will continue to work with international partners to step 
up science, R&I in all European sea basins notably to underpin international ocean governance and 
knowledge on climate variability. In the Mediterranean, marine R&I cooperation with a significant 
number of members of the Union for the Mediterranean will continue through the BLUEMED 
initiative. At the same time, the Strategic Research and Innovation Agenda for the Black Sea (SRIA) 
will be further implemented, as the scientific pillar of the Common Maritime Agenda for the Black 
Sea (CMA), under the framework of the Black Sea Synergy Initiative. 
Both the European Commission and several EU Member States are actively cooperating with 
international partners within the Organisation for Economic Co-operation and Development (OECD), 
especially in the context of the Committee for Scientific and Technological Policy and its Working 
Parties. Among the areas of future cooperation are the bio-based economy solutions, circular urban 
bioeconomy and sustainability assessment methodologies of bio-based systems, including biological 
feedstock, processes and products. 

 
 

Horizon Europe, the EU framework programme for research & innovation, 2021 - 
2027 

A practical guide for China 
Horizon Europe, the EU’s Framework Programme for research and innovation succeeding Horizon 
2020, will run from 2021 to 2027 with a total budget of €95.5 billion (or about CNY735 billion). It helps 
researchers and innovators to develop and deploy their ideas and to create new products and 
services. It supports mobility of researchers as well as excellent science by teaming up the best 
talent and equipping them with world-class infrastructures. The programme is open to researchers 
and innovators from around the globe. Some specific topics of Horizon Europe target cooperation 
with China through flagship initiatives in selected areas, such as Food, Agriculture and 
Biotechnologies.  

 
 
This brochure explains the contents of the Framework Programme Horizon 
Europe and intends to be a practical guide for Chinese researchers to better 
understand the options offered by Europe to be involved in its various funding 
instruments. The link is available here https://op.europa.eu/en/web/eu-law-and-

publications/publication-detail/-/publication/3f5d8bd9-d358-11eb-ac72-
01aa75ed71a1 
 

 
 
 

European Think-tank Network on China (ETNC) 
The European Think-tank Network on China (ETNC) is a gathering of China experts from a selection 
of European research institutes. It is devoted to the policy-oriented study of Chinese foreign policy 
and relations between China and European countries as well as China and the EU. It facilitates 
regular exchanges among participating researchers with a view to deepening the understanding 
within the European policy and research community and the broader public of how Europe, as a 
complex set of actors, relates with China and how China’s development and evolving global role is 
likely to impact the future of Europe. The network’s discussions and analyses take a decidedly 
‘bottom-up’ approach, accounting for the various aspects of bilateral relations between European 
countries and China, and the points of convergence and divergence among EU member states in 
order to examine EU-China relations in a realistic and comprehensive way. 

https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/3f5d8bd9-d358-11eb-ac72-01aa75ed71a1
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/3f5d8bd9-d358-11eb-ac72-01aa75ed71a1
https://op.europa.eu/en/web/eu-law-and-publications/publication-detail/-/publication/3f5d8bd9-d358-11eb-ac72-01aa75ed71a1
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The network was first launched on the initiative of the Elcano Royal Institute and the French Institute 
of International Relations (Ifri) in Brussels on 6 November 2014. This meeting brought together 
experts from eleven EU member states, as well as observers from EU institutions. The ETNC 
members decided to meet in a different capital every six months and the Mercator Institute for China 
Studies (MERICS) joined Elcano and Ifri in their efforts to move the project forward. Meetings have 
been subsequently held at Elcano’s offices in Madrid (April 2015), the MERICS offices in Berlin 
(November 2015), the ESCCA School of Management in Budapest (April 2016), the Institute of 
International Relations in Prague (October 2016), the Finnish Institute of International Affairs in 
Helsinki (May 2017), the Istituto Affari Internazionali in Rome (October 2017), the University of Aveiro 
in Portugal (May 2018), the Latvian Institute of International Affairs/Riga Stradins University in Riga 
(October 2018), the Institute of International Economic Relations in Athens (May 2019) and the 
Netherlands Institute of International Relations, Clingendael, in The Hague (October 2019). The 
network now counts members from 20 research institutes in as many countries, and each 
participates on the basis of equality. 
ETNC strives for independent policy research and analysis and, since its inception, is entirely funded 
by its participating members. The topics treated in ETNC reports are debated and decided upon 
collectively by its members. 
List of institutions contributing to ETNC 

• Austrian Institute for European and Security Policy (AIES), Austria 
• Egmont Royal Institute for International Relations, Belgium 
• Institute of International Relations (IIR), Czech Republic 
• Danish Institute for International Studies (DIIS), Denmark 
• Finnish Institute for International Affairs (FIIA), Finland 
• French Institute of International Relations (Ifri), France 
• Mercator Institute for China Studies (MERICS), Germany 
• Institute of International Economic Relations (IIER), Greece 
• Corvinus University of Budapest, Hungary 
• Istituto Affari Internazionali (IAI), Italy  
• Latvian Institute of International Affairs (LIIA), Latvia 
• The Netherlands Institute of International Relations, ‘Clingendael’, The Netherlands 
• Norwegian Institute of International Affairs (NUPI), Norway 
• Polish Institute of International Affairs (PISM), Poland 
• University of Aveiro, Portugal 
• Central European Institute of Asian Studies (CEIAS), Slovakia 
• Elcano Royal Institute, Spain 
• The Swedish Institute of International Affairs (UI), Sweden 
• Swiss Forum on Foreign Policy (Foraus), Switzerland 
• The Royal Institute of International Affairs, Chatham House, United Kingdom 

 
 

CHONGQING, PRIMA TAPPA DEL "CHINA-EU RESEARCH AND INNOVATION 
STAKEHOLDERS TOUR, 2021 

 
On May 20, 2021, the Consulate General of Italy 
in Chongqing participated in the first stage of the 
"China-EU Research and Innovation 
Stakeholders Tour, 2021", a series of annual 
events that the EU representation in China 
agrees with the Chinese Ministry of Science and 
Technology (MOST) with the aim of promoting 
the European scientific research and innovation 
system and bilateral participation (EU-China), 
through the Cofunding Mechanism (CFM) in 
multilateral research programs such as the next 
Horizon Europe. 



 

page 7 

The stage, held in Kunming, the capital of the Yunnan Province, was mainly dedicated to 
opportunities for bilateral cooperation in the sectors of biodiversity and climate change. During the 
event in question, both representatives of the Yunnan Agricultural University and the Yunnan 
Institute of Botany (YIB) of the Chinese Academy of Science, publicly expressed their desire to 
strengthen collaborations with Italy. 
 
The participation of the Consulate General in the Kunming stage of the "China-EU Research and 
Innovation Stakeholders Tour, 2021" had the dual effect of promoting the Italian (and European) 
research system in a Province of Southwest China and confirming the interest of the main 
protagonists of local research in collaborations with Italian universities and research centers in the 
environmental sector 
 
 

SHELL STARTS UP EUROPE’S LARGEST PEM ‘GREEN’ HYDROGEN 
ELECTROLYSER 

Article by Amanda Jasi (Staff Reporter, The Chemical Engineer) 

 
Shell 
Shell's new 10 MW electrolyser will produce up to 1,300 t/y 
SHELL has started operations at what it claims is Europe’s largest polymer electrolyte membrane 
(PEM) electrolyser, producing “green” hydrogen at its Energy and Chemicals Park Rheinland, in 
Germany. 
PEM electrolysers are more compact than conventional alkaline electrolysers. They are suited to 
working with renewable energy sources as they can operate dynamically using varying loads of 
electricity, which allows operations when wind and solar energy are cheapest. 
Known as the Refhyne project, the 10 MW electrolyser will produce up to 1,300 t/y of green hydrogen, 
which is generated using renewable energy sources. This will initially be used for fuels with reduced 
carbon intensity. Shell aims to reduce production of traditional fuels by 55% by 2030. The hydrogen 
will also contribute to decarbonising other industries. 
The project is expected to accelerate hydrogen production and contribute to Europe’s goal of carbon 
neutrality. Refhyne is at the forefront of green hydrogen efforts in Europe, say the consortium 
partners. The European consortium backing the project includes ITM Power, which manufactured 
the electrolyser in Sheffield, UK. 
According to collaborators, the electrolyser is the first to use this technology at such a large scale in 
a refinery, and plans are already underway to increase the electrolyser to 100 MW. 



 

page 8 

Huibert Vigeveno, Downstream Director at Shell, said that the project is a model of lower-carbon 
energy production that can be replicated worldwide. 
Bart Biebuyck, Executive Director of Fuel Cells and Hydrogen Joint Undertaking (FCH JU), said: “In 
order to achieve climate neutrality by 2050, we need to fundamentally reshape our energy system. 
Clean hydrogen will play a key role in e-mobility and in industry, as it has great potential for 
decarbonising sectors where direct use of renewable energy is not possible. Accordingly, we want 
to accelerate the market launch of fuel cells and hydrogen technology and tap into their advantages 
in Europe.” 
The European Commission funded the Refhyne project through FCH JU, investing €10m 
(US$11.9m). The total investment in the project was about €20m. FCH JU is a public private 
partnership, supporting research, development and demonstration activities of fuel cell and hydrogen 
energy technologies in Europe. 
The project was announced in 2018 as what would be the world’s largest hydrogen electrolysis plant. 
Since then, larger projects have been announced and constructed, including Linde’s 24 MW proton 
exchange membrane (PEM) electrolyser plant expected to be operational in Germany by 2022, and 
a 20 MW PEM which Air Liquide constructed in Canada. The terms polymer electrolyte membrane 
and proton exchange membrane are generally used interchangeably. Proton exchange membranes 
are a type of polymer electrolyte membrane. 
Shell aims to become a net-zero energy business by 2050. The company’s Powering 
Progress strategy, which it announced in February, involves transforming its refinery footprint to five 
core energy and chemical parks, aiming to reduce traditional fuel production by 55%, by 2030. Shell 
says its energy and chemical parks will be highly integrated with chemical parks to make them more 
efficient in producing low-carbon and synthetic fuels, as well as high-value products such as bitumen, 
lubricants, and chemicals. 
 

  

https://www.thechemicalengineer.com/news/shell-and-itm-to-build-world-s-largest-electrolysis-plant/
https://www.thechemicalengineer.com/news/linde-to-build-24-mw-electrolyser-for-green-hydrogen/
https://www.thechemicalengineer.com/news/linde-to-build-24-mw-electrolyser-for-green-hydrogen/
https://www.thechemicalengineer.com/news/linde-to-build-24-mw-electrolyser-for-green-hydrogen/
https://www.thechemicalengineer.com/news/shell-makes-pledge-to-be-net-zero-by-2050/
https://www.thechemicalengineer.com/news/shell-lays-out-net-zero-strategy/
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Membrane related Projects in Europe 
 
In the following section, H2020 ongoing projects relating to membrane research, started on 2021, 
are enclosed. Information about the projects started before and during 2018-2019 are available in 
the same section of the previous issues of this newsletter. 
 

• Microgel-based high-performance smart filtration membranes for liquid nuclear waste 
treatment (M4WASTE) 

Grant agreement ID: 844286 
Start date: 4 January 2021 
End date: 31 May 2023 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 162 806,40 
EU contribution: € 162 806,40 
Coordinated by: RHEINISCH-WESTFAELISCHE TECHNISCHE HOCHSCHULE AACHEN 
(Germany) 
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2018 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2018 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
The release of radioactive isotopes, with caesium (e.g. 137Cs+) being the most abundant species, 
are polluting a large quantity of water, substantially threatening human health, while the remediation 
remains challenging. Membrane separation is a good technology for water treatment thanks to its 
flexibility and easy up-scalability. However, the use of conventional membranes in nuclear industry 
is greatly limited due to their low adsorption capacity/selectivity to Cs+ and the fixed pore size that 
allows only retention of solid wastes but with the contaminated water remained untreated. 
Hexacyanoferrates (HCFs) nanoparticles(NPs) are among the most superior adsorbents of Cs+, but 
haven’t been combined with filtration membranes for nuclear water waste remediation due to the 
difficulty of NPs immobilization onto membrane and their relatively slower adsorption kinetics 
compared to water permeation rate. This proposed action aims to develop a new generation of smart 
membrane technology that can recover Cs+ straightforwardly and efficiently from aqueous nuclear 
wastes, by effectively integrating HCF into filtration membranes to enhance its Cs+ adsorption 
capacity/selectivity and by introducing a smart water gating function modulated by Cs+ adsorption 
to automatically control membrane water permeation. Microgel, being assembled in membrane 
pores, enables achieving the objectives with HCF NPs in situ grown in the microgel and with a Cs+ 
responsiveness designed for its size deformation. The action involves an experienced researcher, 
Dr Huagui Zhang, from Newcastle University in UK visiting the Institute of Physical Chemistry at 
RWTH Aachen University in Germany, under the supervision of Prof. Walter Richtering for 24 months 
to work on the project “Microgel-based high-performance smart filtration membranes for liquid 
nuclear waste treatment” (M4WASTE). The action will provide a leap forward in the area of water 
treatment with membrane technology in nuclear industry and beyond. 
 
 

• Reversibly cross-linkable lignin-based membranes for carbon dioxide capture 
(LigMem) 

Grant agreement ID: 101026906 
Start date: 1 February 2022 
End date: 31 January 2024 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 187 572,48 
EU contribution: € 187 572,48 
Coordinated by: UNIVERSITEIT MAASTRICHT (Netherlands) 
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Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
LigMem action will purposely enhance the Fellow’s expertise in the field of biopolymer synthesis 
through an experimental research project to develop “Reversibly cross-linkable Lignin-based 
Membranes for carbon dioxide (CO2) capture”. Within the project framework commercially available 
lignin will undergo functionalisation with CO2-philic groups and reversibly cross-linkable moieties. 
LigMem will potentially encourage the transition from fossil fuel to plant-derived polymer precursors 
and facilitate the diversification of the membrane market. Importantly, the reversible cross-linking 
between polymer chains will minimise the disposable membrane waste by facilitating membrane 
recycling. 
The experienced researcher (ER) will be extensively trained in the multidisciplinary field of cutting-
edge polymer science, membrane technology, and industrial application of biopolymers and gas 
separation membranes. The Fellow will acquire exquisite experience at the host department of 
Biobased Materials at the University of Maastricht (NE), as well as at academic and industrial 
partners: the University of Twente (NE), the Institute on Membrane Technology (IT), and Evonik 
Fibres GmbH (AT). After successfully completing this action, the ER will re-enforce her professional 
maturity and complement the European research network with her expertise in industrially relevant 
interdisciplinary field of biopolymer applications. 
The results generated by LigMem project will support the EU stride towards the diversification of the 
raw materials consumption and to provide sustainable alternatives for various technology markets. 
The synthesised biopolymers will offer new perspectives both in membrane applications and in 
broader polymer film and coating industries. Importantly, the LigMem action will establish a close 
collaboration between the involved partners from the Netherlands, Italy and Austria to further excel 
the EU scientific prowess. 
 
 

• Carbon Nanomembranes for Energy Storage Applications (CNergy) 
Grant agreement ID: 101034926 
Start date: 1 May 2021 
End date: 31 January 2022 
Funded under: H2020-EU.1.2.1. 
Overall budget: € 0 
EU contribution: € 100 000 
Coordinated by: CNM TECHNOLOGIES GMBH (Germany)  
Programme(s): H2020-EU.1.2.1. - FET Open 
Topic(s): FETOPEN-03-2018-2019-2020 - FET Innovation Launchpad 
Call for proposal: H2020-FETOPEN-2018-2019-2020-4 
Funding Scheme: CSA-LSP - Coordination and support action Lump sum 
 
Objective 
CNM Technologies (CNMT) has developed a highly permeable and selective composite membrane 
with a nanometre-thin carbon nanomembrane (CNM) as active layer, which is – in the FET-open 
project ITS-THIN – introduced into demanding water separation applications. CNMT plans in a joint 
venture with the Dutch SME BLUE-Tec (also partner in ITS-THIN) to introduce these membranes 
into the water filtration market. Recently, scientists at Friedrich-Schiller University Jena (FSU) 
showed in the framework of the Graphene FET-flagship a high proton and lithium ion permeance of 
CNMs. Combining these findings with the ability to produce large-area CNM-composite membranes, 
a fully new technology is emerging: the use of ultrathin CNMs as separator membranes or proton 
exchange membranes (PEM) in battery and fuel cell applications. Thinner membranes promise a 
faster and more selective ion transport resulting in smaller, more powerful, and more reliable energy 
storage devices. This new window of opportunity will be explored in this feasibility study. In case of 
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a positive outcome, CNergy will result in a business and action plan, how to introduce CNMs into 
batteries and fuel cells. 
 
 

• Disruptive green membrane for sustainable chemical and energy industries 
(GREENMEM) 

Grant agreement ID: 101010563 
Start date: 1 December 2020 
End date: 30 June 2022 
Funded under: H2020-EU.3., H2020-EU.2.3., H2020-EU.2.1. 
Overall budget: € 3 422 312,50 
EU contribution: € 2 395 618,75 
Coordinated by: UNISIEVE AG (Switzerland) 
Programme(s): H2020-EU.3. - PRIORITY 'Societal challenges 
H2020-EU.2.3. - INDUSTRIAL LEADERSHIP - Innovation In SMEs 
H2020-EU.2.1. - INDUSTRIAL LEADERSHIP - Leadership in enabling and industrial technologies 
Topic(s): H2020-EIC-SMEInst-2020-4 - H2020-EIC Accelerator pilot –SME Instrument - Green Deal 
Call for proposal: H2020-EIC-SMEInst-2018-2020-4 
Funding Scheme: SME-2b - SME Instrument (grant only and blended finance) 
 
Objective 
UniSieve is a Switzerland-based cleantech company originating from ETH Zurich. We provide 
advanced molecular separation solutions for a wide range of applications of different scales, ranging 
from propylene or hydrogen purification to biogas upgrading. Our priority is to supply customers with 
a unique separation solution that is well compatible with its existing infrastructure, while effectively 
contribute to sustainable economic and environmental benefits. Our platform technology enables a 
unique combination of various “molecular sieving” particles into polymeric membranes, yielding 
reliable separation solutions. This innovative membrane technology has been developed since 2013 
at the Institute of Chemical and Bioengineering of ETH Zurich. 
We provide an opportunity for customers to increase product recovery by up to 90% of currently lost 
resources. As our membrane production process is scalable and compatible with standard roll 
coating devices, we are able to fabricate membranes at a price point that has never achieved in the 
industry before. This competitive advantage allows UniSieve to produce at scale. UniSieve is now 
ready to deliver demonstrators in our customers’ facilities and prepare ramp up for scaled-up 
production. 
UniSieve aims to achieve a 16% share of the chemical and energy industries for its technology in 
the next 10 years. The GreenMem project will yield a total >€86.3M in additional revenue by 2026. 
The project is expected to create >290 jobs by the same time. We are fully aligned with Green Deal 
objectives, contributing to savings of more than 8.15 million tons in CO2 emissions and 5 million tons 
+ of propylene resources recycled per year until 2050. 
 
 

• Machine Learning-aided Multiscale Modelling Framework for Polymer Membranes 
(ML-MULTIMEM) 

Grant agreement ID: 101030668 
Start date: 15 November 2021 
End date: 14 November 2023 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 153 085,44 
EU contribution: € 153 085,44 
Coordinated by: "NATIONAL CENTER FOR SCIENTIFIC RESEARCH ""DEMOKRITOS""" (Greece) 
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
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Objective 
The goal of this project is to build a systematic modelling framework for advanced polymer materials, 
that are widely employed in numerous membrane separation applications, especially as gas 
separation media for carbon capture. Polymers are very challenging to simulate, due to the wide 
range of timescales that are present in these systems and require elaborate system-specific 
multiscale strategies. A hierarchical simulation strategy will be developed, encompassing atomistic, 
mesoscopic and continuum scales, integrating machine learning techniques. The artificial 
intelligence aided multi-scale approach proposed constitutes a generalized methodology for the 
efficient computational study of polymers. The synergy of unsupervised machine learning (ML) 
clustering techniques and neural networks (NN), will enable the extraction of accurate coarse-
grained (CG) representations and force fields of the polymer systems, bringing this complex problem 
within computational reach. Optimized ML models will be integrated into Molecular Dynamics and 
innovative Monte Carlo simulations at the CG level, with the latter enabling the equilibration up to 
high molecular weight of polymers of complex chemical constitution, and the prediction of their micro- 
and macroscopic behaviour. Molecular simulation results will be integrated into macroscopic 
equation-of-state-based models, resulting in a bottom-up determination of the relevant process 
parameters for membrane separations (permeability and selectivity) in a wide range of conditions, 
for pure gases and gas mixtures. Systematic hierarchical modelling provides unique property 
prediction means, simultaneously shedding light on the mechanisms that are responsible for the 
materials end-use performance. This is a stepping stone towards the rational design of advanced 
processes from the molecular level all the way up to industrial applications, which in the present case 
involve novel separation technologies with great environmental impact. 
 
 

• Feasibility of ULtrafiLtration membranes for REMOVAL of antibiotic resistant bacteria 
and antibiotic resistance genes from secondary effluents from wastewater treatment 
plants (FULLREMOVAL) 

Grant agreement ID: 101022115 
Start date: 1 October 2021 
End date: 30 September 2023 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 174 806,40 
EU contribution: € 174 806,40 
Coordinated by: HELMHOLTZ-ZENTRUM FUR UMWELTFORSCHUNG GMBH – UFZ (Germany)  
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
Wastewater treatment plants (WWTP) guarantee that contaminated water is released back to the 
environment in safe conditions. However, due to the rise in antibiotic consumption all over the world, 
they have become hotspots for the development of antibiotic resistant bacteria (ARB) and the spread 
of antibiotic resistance genes (ARGs). Antibiotic resistance in bacterial pathogens is responsible for 
the death of thousands of people every year and thus, a high-priority issue for the WHO and the EU. 
The use of ultrafiltration membranes as physical post-treatment is considered a promising solution 
for the effective removal of ARB and eARGs from WWTP effluents. However, this alternative has 
been studied to a limited extent and many questions remain to be tackled. FULLREMOVAL is a 
training-through-research project aimed at filling these knowledge gaps by investigating: a) the 
abundance of ARB and eARGs in a local WWTP together with the capacity of eARGs to transform 
non-resistant bacteria (specific objective-SO1), b) the efficiency of ultrafiltration membranes to 
remove ARB and eARGs from secondary effluents (SO2) and c) the role of biofouling layer formation 
for the spread of ARB and eARGs (SO3). The interdisciplinary approach of the hereby presented 
project combines advanced water technology with innovative microbiological analyses and will help 
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to find mitigation strategies for one of the major global health threats of this century. 
FULLREMOVAL’s achievements will be beneficial for sanitary services all over Europe as well as 
adjacent sectors such as the pharmaceutical industry and water resource management. Above all, 
the whole society will benefit from shedding light on this important public health issue. The 
experience and prestige of the UFZ in conducting environmental research in all of its facets 
combined with the scientific expertise of the fellow in membrane technology will make the perfect 
tandem for the successful development of FULLREMOVAL. 
 
 

• Friends or foes? The role of Biofilm microbiomes in industrial anaerobic membrane 
bioreactors to MAXimise bioenergy production (BioMAX) 

Grant agreement ID: 101023927 
Start date: 1 April 2022 
End date: 31 March 2024 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 172 932,48 
EU contribution: € 172 932,48 
Coordinated by: UNIVERSITAT DE BARCELONA (Spain)  
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
Transforming the European Union into a competitive low-carbon economy by 2050 requires the 
industry sector to continue implementing energy-efficient processes, especially for the valorisation 
of biodegradable waste and wastewater. Anaerobic digestion membrane bioreactors (AnMBR) is an 
emerging technology combining the production of methane-rich bioenergy and high-quality effluents 
free of particles, colloids and pathogens. However, the presence of biocidal or inhibitory compounds 
found in many industrial wastewaters hinders the implementation of AnMBR associated to low 
process efficiencies and instability. Additionally, the adhesion of particles and formation microbial 
biofilms into the membrane surface results in increased operational energy requirements. Biofilm 
formation may be exacerbated when treating industrial wastewaters containing high concentrations 
of inhibitory compounds since biofilm formation is a widespread microbial survival strategy to thrive 
under unfavourable conditions. However, are biofilms friend or foe? A controlled biofilm formation 
may be beneficial to improve AnMBR robustness and methane yields since the protection given by 
the biofilm structure allows microorganisms to function in harsher conditions. Understanding the 
interaction between biofilm formation and functionality in anaerobic biotechnologies is key for the 
success of AnMBR technology and the valorisation of heavily polluted industrial wastewaters. To 
this aim, I will systematically study the identity, dynamics and ecophysiology of planktonic and biofilm 
microbiomes occurring in AnMBR treating pharmaceutical wastewater. Harnessing this knowledge 
will allow the quantification of the role and potential of microbial biofilms to improve AnMBR 
performance, robustness and economic feasibility. The experience gained from combining microbial 
and engineering approaches will lay the foundations to develop and improve biofilm management 
strategies for a successful AnMBR implementation. 
 
 

• N fixing bacteria from extreme environments as a remedy for nitrogen deficiency in 
saline soils (NitroFixSal)  

Grant agreement ID: 101038072 
Start date: 1 July 2021 
End date: 30 June 2023 
Funded under: H2020-EU.4. 
Overall budget: € 137 625,60 
EU contribution: € 137 625,60 
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Coordinated by: UNIWERSYTET MIKOLAJA KOPERNIKA W TORUNIU (Poland) 
Programme(s): H2020-EU.4. - SPREADING EXCELLENCE AND WIDENING PARTICIPATION 
Topic(s): WF-03-2020 - Widening Fellowships 
Call for proposal: H2020-WF-03-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
Plant Growth-Promoting Rhizobacteria (PGPR) provide necessary nutrients to the plants and are 
promising substitute for the chemical fertilizers to promote plant growth and yield. Among various 
growth promotion properties of PGPR, the ability to fix N2 is important for plant growth. Several 
media-based techniques are available to screen the N2 fixing bacteria that are tedious, time-
consuming and requires significant amount of resources. Therefore, a rapid, cost-effective 
membrane-based sensor can be a good alternative of these media-based screening methods. 
Further, a reservoir of diverse microbial communities is present in a unique extreme environment - 
saline and alkaline lime in Janikowo, Poland. Isolating PGPR from such extreme environments can 
be useful for mitigating salinity stress on different crops e.g. wheat (Triticum aestivum), which is one 
of the most important crops in the world facing significant yield loss in the production due to soil 
salinity. Also, the study of expression of genes that are differentially expressed in wheat upon 
interaction with PGPR can result in a better understanding of plant-microbe interaction. Hence, the 
work is proposed in a sequential manner where the membrane-sensor will be prepared to screen N2 
fixing bacteria from the samples collected from extreme environments and allowed to interact with 
wheat plant under saline condition to check its growth promotion effects. Then the most effective 
strains/consortia for growth promotion will be selected. Finally, Suppression Subtractive 
Hybridization (SSH) will be performed to study differentially expressed genes in wheat plants upon 
interaction with selected strains/consortia. The project is expected to develop innovative membrane-
based sensor for the detection of N2 fixing bacteria and isolation of novel and potential halotolerant 
PGPR from anthropogenic extreme environments. SSH based gene profiling study will also be a 
new approach to understand plant-PGPR interaction. 
 
 

• Single layer N-doped Graphene modified polymer Electrolyte Membrane with aligned 
nanowire electrodes for Direct Ethanol Fuel Cells (GemDEFC) 

Grant agreement ID: 101027791 
Start date: 1 September 2021 
End date: 31 August 2023 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 224 933,76 
EU contribution: € 224 933,76 
Coordinated by: THE UNIVERSITY OF BIRMINGHAM (United Kingdom) 
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
Direct ethanol fuel cells (DEFCs), benefiting from low operating temperature, environment-friendly 
operation, simplicity, quick start-up and shutdown, have been demonstrated as sources of portable 
and backup power in consumer electronic devices. If bio-ethanol, as the most used bio-fuel world-
wide with an existing supply chain and infrastructure, is used, the carbon emission from DEFCs can 
be considered as zero. These advantages make the DEFC a potential alternative to existing 
technologies to fill the increasing gap between energy demand and energy storage capacity in the 
low power applications. However, the power performance of DEFCs is low, mainly limited by ethanol 
crossover through polymer electrolyte membrane (PEM) and the slow kinetic activity of ethanol 
oxidation reaction (EOR) at the anode. Thick membranes required to reduce the ethanol crossover 
but significantly increasing proton conducting resistance. A very high catalyst loading also needed 
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at both electrodes to overcome the sluggish EOR and compensate the poisoning of the crossed 
ethanol. Challenges for DEFCs include reducing Pt loading and ethanol crossover to increase energy 
and power density, improve reliability and reduce cost. In GemDEFC, inspired by the unique proton 
conductivity and high impermeability to molecules of single layer graphene, the excellent mass 
transfer performance and catalytic activities of aligned 1D nanostructure electrodes, we’ll develop 
low ethanol crossover and highly proton conductive PEM modified with single layer N-doped 
graphene on the surface, and further hybrid with aligned Pt alloy or even platinum group metal–free 
(PGM-free) ZnS nanowire catalyst electrodes to achieve low-cost, high power performance and 
reliable DEFCs that can meet the targets for commercial applications in the low power applications. 
GemDEFC is built on the complementary skills of the Experienced Researcher (graphene and 
surface modification) and supervisors (1D nanostructures and fuel cells). 
 
 

• Assessing the Technical and Business Feasibility of Highly-active and Stable 
Intermetallic Pt-alloy Catalysts for Application in PEMFCs (StableCat) 

Grant agreement ID: 966654 
Start date: 1 March 2021 
End date: 31 August 2022 
Funded under: H2020-EU.1.1. 
Overall budget: € 0 
EU contribution: € 150 000 
Hosted by: KEMIJSKI INSTITUT (Slovenia) 
Programme(s): H2020-EU.1.1. - EXCELLENT SCIENCE - European Research Council (ERC) 
Topic(s): ERC-2020-POC - Call for proposals for ERC Proof of Concept Grant 
Call for proposal: ERC-2020-PoC 
Funding Scheme: ERC-POC-LS - ERC Proof of Concept Lump Sum Pilot 
 
Objective 
Proton exchange membrane fuel cells (PEMFC) are crucial in the race towards cutting the 
greenhouse gas emissions – covering 90.7% of total fuel cell market share already in 2018. PEMFCs 
as a zero-carbon technology converts hydrogen, as a fuel, and oxygen from the air into clean 
electricity, with water being the only by-product. In doing so, the catalyst material plays a crucial role. 
Currently, the most promising strategy is to use scarce and expensive platinum (Pt) in the form of 
carbon-supported nanoparticles (NPs) that are alloyed with a less expensive metal M (e.g. M = Ni, 
Co or Cu; Pt-M/C). However, current commercial catalyst solutions cannot yet combine the ‘three-
pillars’ within the same material – (i) high electrochemically active surface area (ECSA), (ii) high 
catalytic activity and (iii) high stability. 
Thus, the StableCat project addresses the pressing need for the improvements of commercial 
catalysts by obtaining atomic-scale structural understanding. A unique methodological approach 
developed in project ERC StG 123STABLE resulted in a novel synthesis strategy that, for the first 
time, combines all three-pillars within the same catalyst material, and will pave the innovative way 
as an enabler for mass commercialisation of PEMFC technology. 
Our investigation revealed that 123STABLE catalysts exhibit up to 40% increase in ECSA, a 2-3 fold 
increase in catalytic activity, as well as an intermetallic crystal structure with increased stability 
towards corrosion. In addition, the new synthesis approach has also revealed significant potential at 
reducing the amount of Pt in PEMFCs (50% reduction possible already today). The goal of StableCat 
is to conduct technical and business activities necessary to enter the commercialisation phase, 
preferably in a form of a Spin-out company. 
 
 

• Green Hydrogen Production and Plastic Recycling via Anion Exchange Membrane 
Reactors (PHOENIX) 

Grant agreement ID: 101030255 
Start date: 1 May 2021 
End date: 30 April 2023 
Funded under: H2020-EU.1.3.2. 
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Overall budget: € 171 473,28 
EU contribution: € 171 473,28 
Coordinated by: SPI CONSULTING SRL (Italy) 
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 
Funding Scheme: MSCA-IF-EF-SE - Society and Enterprise panel 
 
Objective 
Achieving climate neutrality by 2050 is currently acknowledged as one the overarching objectives of 
the EU strategy, where smart sector integration and a just transition to a circular economy are crucial 
drivers. In this respect, PHOENIX aims to develop and deliver a disruptive electrochemical reactor 
combining hydrogen production and plastic waste recycling. Hydrogen has manifold applications i.e. 
fuel, energy vector and chemical feedstock, and polymer synthesis is prevalent, 260 Mtons 
synthesised just in 2019 and no drastic reduction in near-term projections. Clearly, a suitable portfolio 
of novel and scalable technologies is urgently needed to process both commodities (hydrogen & 
plastics) in a sustainable way. Whence, ramping up the production of green hydrogen, i.e. 
renewables-derived, perfectly intertwines with the need to boost the whole volume of recycled plastic 
which currently amounts to only 15% of the total plastic in circulation. To this end, PHOENIX will 
produce an integrated power-to-molecules device by interfacing a fuel-producing/waste-recycling 
system to photovoltaic modules. The envisioned system will leverage an exquisite control in the 
assembly of modular Anion-Exchange Membrane (AEM) electrolysers, processing of nanostructured 
electrocatalysts and development of value-added chemical reactions to produce a scalable solar-to-
chemical reactor. Finally, field validation and techno-economic assessments will identify and 
potentiate sector coupling along the entire energy and chemistry value chains. This project will be 
accomplished by an innovation-oriented small-sized enterprise, a world-class academic group and 
an experienced researcher, embedded in an inter-sectorial research landscape that brings lab 
innovation to fab delivery. Overall, the PHOENIX approach responds to key societal goals in energy 
conversion and environmental reparation: hydrogen production, waste valorisation and industrial 
innovation. 
 
 

• Bringing Offshore Ocean Sun to the global market (BOOST) 
Grant agreement ID: 965671 
Start date: 1 January 2021 
End date: 30 June 2023 
Funded under: H2020-EU.3.; H2020-EU.2.1. 
Overall budget: € 4 007 105 
EU contribution: € 2 919 449 
Coordinated by: FRED OLSEN RENEWABLES AS (Norway) 
Programme(s): H2020-EU.3. - PRIORITY 'Societal challenges 
H2020-EU.2.1. - INDUSTRIAL LEADERSHIP - Leadership in enabling and industrial technologies 
Topic(s): EIC-FTI-2018-2020 - Fast Track to Innovation (FTI) 
Call for proposal: H2020-EIC-FTI-2018-2020 
Funding Scheme: IA - Innovation action 
 
Project description 
Collecting solar energy from the middle of the sea 
Solar photovoltaic (PV) is a key energy technology to enable the decarbonising of the growing power 
sector. Land scarcity, particularly in densely populated and energy demanding areas, is a major 
challenge for land-based PV development. Ocean surfaces represent vast areas, often close to 
demand centres (such as big cities) and hence a great potential for floating PV (FPV) power 
generation. Nearshore and offshore FPV systems are still in a nascent stage due to additional 
challenges faced by more demanding sea conditions. The EU-funded BOOST project will address 
these challenges with a system partly inspired by the fish farming floating and mooring technology, 
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in use for 20 years in rough Norwegian waters, combined with a disruptive and patented floating 
hydro-elastic membrane. 
 
Objective 
Solar photovoltaic (PV) has become the world’s fastest-growing energy technology, with an annual 
global market surpassing for the first time in 2018 the 100 Gigawatt (GW) level and cumulative 
capacity of 583.5 GW in 2019. However, in order to produce large amounts of energy and to avoid 
increased energy transmission costs, solar power plants must be located close to the demand 
centres. Yet, it is a problem to require vast surfaces of land near densely populated areas where the 
power is consumed. This is specially a problem in Europe, which by far has the smallest average 
size of a solar PV plant in the world. 
Floating PV (FPV) plants have opened up new opportunities for facing these land restrictions. 
Nevertheless, this market is currently concentrated in reservoirs and lakes. Offshore and near-shore 
FPV systems are still in a nascent stage due to additional challenges faced by non-sheltered sea 
conditions: waves and winds are stronger, implying that mooring, anchoring and dynamic load 
capacity becomes even more critical due to the increased frequency of high wave- and wind-loads. 
The BOOST will address these challenges with a new FPV system partly inspired by the floating and 
mooring technology that has been used over 20 years in rough Norwegian waters by the fish farming 
industry, combined with a disruptive and patented floating hydro-elastic membrane (<1mm 
thickness). The hydro-elastic membrane is attached to an outer perimeter of buoyant tubing so that 
the floater is not dragged under by the mooring, even in strong currents, winds and waves, similar 
to the effect of oil on troubled water. The validation of this technology in non-sheltered sea waters 
lead consortium expects to reach an installed capacity of 1,750 MW for the 5 years (6.2% of the 
SAM), contributing to avoid CO2 emission of 4,120 kt (but each PV plant will last for at least 25 
years, so the long-term impact is 5 times larger). It will generate to the consortium accumulated 
profits above €94m. 
 
 

• Advanced chemicals production from biogenic CO2 emissions for circular bio-based 
industries (CO2SMOS)  

Grant agreement ID: 101000790 
Start date: 1 May 2021 
End date: 30 April 2025 
Funded under: H2020-EU.3.2.4.2. 
Overall budget: € 6 918 240 
EU contribution: € 6 918 240 
Coordinated by: FUNDACION CARTIF (Spain) 
Programme(s): H2020-EU.3.2.4.2. - Developing integrated biorefineries 
Topic(s): LC-FNR-13-2020 - Bio-based industries leading the way in turning carbon dioxide 
emissions into chemicals 
Call for proposal: H2020-FNR-2020-2 
Funding Scheme: RIA - Research and Innovation action 
 
Objective 
Biorefinery industries are in a unique position to lead the way in turning CO2 emissions into added-
value chemicals due to their intrinsic keenness towards innovation and their potential to transform 
their biogenic CO2 waste streams into bio-based chemicals that can be integrated within their own 
processes in a circular way. CO2SMOS aims to develop a platform of technologies to transform CO2 
emissions produced by bio-based industries into a set a of high added-value chemicals with direct 
use as intermediates for bio-based products. The result is a toolbox combining intensified chemical 
conversions (electrocatalytic and membrane reactors) and innovative biotechnological solutions 
based on gas/liquid combined fermentation processes and organic/green-catalysts reaction 
processes, which allow versatile production, depending on the available resources and the targeted 
value chains, of seven different bio-based chemicals. These molecules will be validated as 
renewable CO2-based commodities for the formulation of high-performance biopolymers and 
renewable chemicals. The five breakthrough technologies involved in CO2SMOS will ensure low 
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energy use (< 50 kWh/kg of CO2-based chemical), low production cost (< 1.75 €/kg), high product 
yield (up to 68% the ideal yield) and an outstanding GHG-abatement potential (avoiding of up to 10 
additional kg of CO2 per each kg used as feedstock), which will contribute to the sustainability and 
cost competitiveness of the integrated conversion processes. Integration of CO2SMOS concept in 
existing and emerging biorefineries (supported by Scale Up and Replication plans) will contribute to 
expand the business portfolio and strengthen the economic base of the sector. A campaign to assess 
social acceptance of CO2SMOS solutions and to promote awareness of their environmental, social 
and economic benefits is also foreseen. The consortium counts on academic, RTO and industrial 
partners with two major actors in the biorefinery sector. 
 
 

• SustainaBlE SoluTions FOR recycling of end of life Hydrogen technologies (BEST4Hy) 
Grant agreement ID: 101007216 
Start date: 1 January 2021 
End date: 31 December 2023 
Funded under: H2020-EU.3.3.8.; H2020-EU.3.4.6. 
Overall budget: € 1 586 015 
EU contribution: € 1 586 015 
Coordinated by: PARCO SCIENTIFICO TECNOLOGICO PER LAMBIENTE ENVIRONMENT PARK 
TORINO SPA (Italy) 
Programme(s): H2020-EU.3.3.8. - FCH2 (energy objectives) 
H2020-EU.3.4.6. - FCH2 (transport objectives) 
Topic(s): FCH-04-4-2020 - Development and validation of existing and novel recycling technologies 
for key FCH products 
Call for proposal: H2020-JTI-FCH-2020-1 
Funding Scheme: FCH2-RIA - Research and Innovation action 
 
Project description 
A pathway to a low-carbon economy 
Hydrogen technologies play a crucial role in the shift to a low-carbon economy. The recycling of end-
of-life hydrogen technologies is key. In this context, the EU-funded BEST4Hy project will develop 
recycling solutions specifically for solid oxide fuel cell and proton exchange membrane (PEM) fuel 
cell technologies. The aim is to facilitate the maximum recycling of critical raw materials. The output 
of the recycling technologies creates opportunities for both closed-loop and open-loop recycling. The 
project brings together a consortium inclusive of fuel cells and hydrogen device manufacturers, a 
leading recycling centre already aware of the market opportunities for PEM recycling, leading 
research organisations and innovation support specialists. 
 
Objective 
BEST4Hy – SutainaBlE SoluTions FOR recycling of EoL Hydrogen Technologies has the main 
objective of bringing to TRL5 recycling technologies adapted or developed specifically for PEMFC 
and SOFC which would ensure the maximisation of recycling of critical raw materials including 
PGMs, rare earth elements, cobalt and nickel. The technologies are evaluated for cost efficiency and 
environmental impact to ensure the materials bring value to the European economy without harmful 
emissions or high energy costs. The output of the recycling technologies maximise opportunities for 
both closed loop and open loop recycling. More specifically, Pt and membrane materials are 
delivered back for manufacturing MEAS to be tested in full stacks, while both anode and catode 
materials from EoL SOFCs are treated for direct recycling into cells. The whole EoL device is 
considered, with technologies validated for open loop recycling and opportunities for recovery of 
other components of the cells/stacks explored. BEST4Hy involves a strong consortium inclusive of 
FCH devices manufacturers, a leading recycling centre already aware of the market opportunities 
for PEM recycling, leading research organisations and innovation support specialists to deliver a 
recycling strategy with wide buy in, accompanied by LCA and LCC full assessments, consideration 
on regulatory issues and a training program to support its take up. 
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• Innovative WAter recoverY Solutions through recycling of heat, materials and water 
across multiple sectors (iWAYS) 

Grant agreement ID: 958274 
Start date: 1 December 2020 
End date: 30 November 2024 
Funded under: H2020-EU.2.1.5.3. 
Overall budget: € 12 806 610,25 
EU contribution: € 10 596 775,13 
Coordinated by: UNIVERSITA DEGLI STUDI DI MODENA E REGGIO EMILIA (Italy) 
Programme(s): H2020-EU.2.1.5.3. - Sustainable, resource-efficient and low-carbon technologies in 
energy-intensive process industries 
Topic(s): CE-SPIRE-07-2020 - Preserving fresh water: recycling industrial waters industry 
Call for proposal: H2020-LCCI-2020-EASME-singlestage 
Funding Scheme: IA - Innovation action 
 
Project description 
Environmentally safe technologies for economic growth 
Despite efforts for the transition towards a more eco-friendly society and industry, the annual global 
extraction of materials tripled over the last 50 years. The EU-funded iWAYS project aims to reverse 
this trend by introducing several technologies that are focused on environmental challenges while 
also assisting economic growth and productivity. The project will develop a set of technologies 
capable of recovering water and energy from exhaust gases in the industrial processes. Among other 
impacts, the project is expected to reduce freshwater consumption by 30 % to 64 %. Furthermore, 
the solutions provided by the project will recover additional materials from flue gas such as valuable 
acids or particulates, improving the raw material efficiency in production and reducing detrimental 
emissions to the environment. 
 
Objective 
The European Green Deal, an ambitious growth strategy aligned with the Sustainable Development 
Goals (SDG), calls for the mobilization of the industry. Indeed, while important steps have been taken 
in the past, the annual global extraction of materials tripled in the last 50 years and is expected to 
increase further. The dual transformation, green and digital, place special emphasis on resource and 
energy intensive sectors. Furthermore, the expected zero pollution action plan for air, water and soil 
will enforce this transformation. In this changing environment, industry will have to adapt swiftly and 
decisively but the ease and smoothness of this transition is up for debate. Solutions that increase 
costs and impede productivity will face substantial resistance. There is a pressing need for new 
technologies and approaches that complement economic growth and productivity while firstly 
addressing environmental challenges. iWAYS is a step in this direction, featuring a wide array of 
technologies that are non-disruptive and applicable in any industry with wastewater and gaseous 
emissions. While the concept of water and heat recovery have been demonstrated and widely 
applied, in iWAYS a unique approach is taken, focusing on until now impossible streams to address 
and building synergies between heat and water reclamation and exploitation. The project also 
addresses several issues afflicting commercial technologies (such as Reverse Osmosis and 
Membrane Distillation) through innovative and enabling approaches. 
 
 

• Bioinspired Composites Strategies for Saving Energy (BioCom4SavEn) 
Grant agreement ID: 948840 
Start date: 1 January 2021 
End date: 31 December 2025 
Funded under: H2020-EU.1.1. 
Overall budget: € 1 694 375 
EU contribution: € 1 694 375 
Hosted by: AKADEMIA GORNICZO-HUTNICZA IM. STANISLAWA STASZICA W KRAKOWIE 
(Poland) 
Programme(s): H2020-EU.1.1. - EXCELLENT SCIENCE - European Research Council (ERC) 
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Topic(s): ERC-2020-STG - ERC STARTING GRANTS 
Call for proposal: ERC-2020-STG 
Funding Scheme: ERC-STG - Starting Grant 
 
Project description 
A natural way to lower power consumption 
Energy harvesting is a promising approach to improve energy efficiency and meet the rising demand 
for electricity generation. As such, the energy industry is constantly searching for new materials. 
What’s more, the growing use of portable and small devices represents a considerable technological 
challenge for heat dissipation. The EU-funded BioCom4SavEn project will develop a nature-inspired 
solution. Specifically, it will construct lighter and more efficient thermal insulation. Moreover, it will 
develop a cooling system based on fibrous membranes that can dissipate heat effectively. The 
project will also build a mechanically strong and integrated structure with conductive or piezoelectric 
properties that will include a thermal insulation and cooling system appositely designed for small 
instruments and smart textiles. 
 
Objective 
Saving energy together with energy harvesting is demanded by increasing power consumption. The 
energy industry requires new materials not only for construction but also in cabling infrastructure. 
Moreover, the trend of portable and small devices causes a significant challenge in heat dissipation 
technologies. The need for sustainable technology in thermal insulation and cooling solutions to 
decrease power consumption requires new innovation. 
My ambition is to bring novel solutions inspired by nature to the thermal management challenges 
such as: 
- constructing light and more efficient thermal insulation; 
- developing cooling system based on the fibrous membranes to dissipate effectively heat, both 
leading to lower power consumption; 
- building mechanically robust and integrated system with conductive or piezoelectric properties, 
including thermal insulation and cooling system designed together for small devices and smart 
textiles. 
The aim of the project is therefore to both comprehensively evaluate natural design strategies 
and develop structural equivalents using novel composite manufacturing routes. Key to composite 
production is electrospinning allowing engineering the novel composites based on the porous 
membranes that will transform thermal energy management efficiency, allowing to increase the 
savings in daily life. 
The novelty of the project is the combined effort of complex composite membranes that have been 
never performed before. The interdisciplinary team of postdocs and PhD students working in parallel 
on the divided but interlayered topics, will lead to break-through in engineered multifunctional thermal 
materials for various geometries from buildings to cables. 
 
 

• A Hybrid Reactor for Solar CO2 and N2 Conversion Coupled to WasteWater Treatment 
(HYSOLCHEM) 

Grant agreement ID: 101017928 
Start date: 1 January 2021 
End date: 31 December 2023 
Funded under: H2020-EU.1.2.2. 
Overall budget: € 2 767 532,50 
EU contribution: € 2 762 532,50 
Coordinated by: Fundacion IMDEA Energia (Spain) 
Programme(s): H2020-EU.1.2.2. - FET Proactive 
Topic(s): FETPROACT-EIC-07-2020 - FET Proactive: emerging paradigms and communities 
Call for proposal: H2020-FETPROACT-2020-2 
Funding Scheme: RIA - Research and Innovation action 
 
Project description 
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Innovative concept for wastewater treatment 
Photochemical oxidation of pollutants is an effective method for wastewater treatment. The EU-
funded HYSOLCHEM project will focus on the development of a new concept combining a low-cost 
flow photoreactor prototype for reducing CO2 and N2 to produce fuels and chemicals (CH4, C2H4, 
C3H6 and NH3) with oxidation of microplastics and organic pollutants from wastewater treatment 
facilities. The project will apply an integrated method to design and synthesise highly efficient and 
stable photocathodes for CO2 and N2 reduction, develop low-cost and long-duration anodes for the 
electro-oxidation, design and produce cost-effective, selective and photo-stable ion-exchange 
membranes, advance characterisation of materials, and integrate developed CO2/N2 reduction 
photocathodes, waste/microplastic oxidation anodes and ion-exchange membranes in a solar-
powered flow reactor. 
 
Objective 
The proposal focuses on the successful development of a new concept of low-cost flow photo-reactor 
prototype for the reduction of CO2 and N2 to produce fuels and chemicals (CH4, C2H4, C3H6 and 
NH3) coupled to the oxidation of microplastics and organic pollutants from wastewater treatment 
plants. To achieve this ground-breaking goal, an interdisciplinary consortium has been gathered that 
tackles the multiple involved challenges in a holistic manner: (i) Design and synthesis of highly 
efficient and stable photocathodes for CO2 and N2 reduction (ii) Development of low-cost and long-
duration anodes for the electro-oxidation of microplastics and other organic pollutants in wastewater 
(iii) Design and fabrication of cost-effective, selective and photo-stable ion-exchange membranes 
(iv) Advanced characterisation of materials at different levels with state-of-the-art spectroscopic 
techniques (v) Integration of developed CO2/N2 reduction photocathodes, waste/microplastic 
oxidation anodes and ion-exchange membranes in a solar-powered flow reactor for simultaneous 
water detoxification and CO2/N2 valorisation (vi) Validation of the prototype in a wastewater 
treatment plant and (vii) study of the developed materials and devices from an environmental, 
economic and social point of view. In this ambitious work plan, the fundamentals of photocathodes, 
anodes and membranes will be revisited with a totally new insight based on the previous experience 
of the partners in other disciplines such as catalysis, materials science, batteries and water 
treatment. The likelihood for success of this high risk / high gain approach is supported by the 
strength of the consortium, with first-row researchers in the different joined disciplines with high 
complementarities and synergies. The presence of 3 SMEs with experience in managing and 
exploiting R&D results ensures the full exploitation of the potentially market-transferable results of 
the project. 
 
 

• Gasification Integrated with CO2 capture and conversion (GICO) 
Grant agreement ID: 101006656 
Start date: 1 December 2020 
End date: 30 November 2024 
Funded under: H2020-EU.3.3.2. 
Overall budget: € 3 928 257,50 
EU contribution: € 3 928 257,50 
Coordinated by: UNIVERSITA DEGLI STUDI GUGLIELMO MARCONI – TELEMATICA (Italy) 
Programme(s): H2020-EU.3.3.2. - Low-cost, low-carbon energy supply 
Topic(s): LC-SC3-RES-1-2019-2020 - Developing the next generation of renewable energy 
technologies 
Call for proposal: H2020-LC-SC3-2020-RES-RIA 
Funding Scheme: RIA - Research and Innovation action 
 
Objective 
In order to overcome the main barriers that prevent renewable energy technologies from forming the 
backbone of the energy system, GICO develops new materials (CO2 capture sorbents; high 
temperature inorganic removal sorbents; catalytic filter candles; membranes for oxygen separation 
and methanol production) and technologies (Hydro Thermal Carbonisation; Sorption Enhanced 
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Gasification; Hot Gas Conditioning; Carbon Capture, Storage and Use; Power To Gas via Plasma 
conversion) to: 
• produce intermediate solid (5 vs 15 €/MWh) and gaseous (10 vs 30 €/MWh with zero particulate 
and ppb contaminants level) bioenergy carriers; 
• capture CO2 (40 €/t vs 90 €/t) receiving waste high alkali content and producing bricks; 
• convert CO2 to CO and O2 (90 vs 10% efficiency) storing renewable electricity excess; 
• produce methanol (35 vs 75 €/MWh) and electricity (100 vs 200 €/MWh). 
GICO encompasses technology development (materials, processes, simulations, integrated system 
besides full-scale design) and assessment (techno-economical, environmental, social impacts and 
market) and dissemination activities. GICO activities are fully innovative and constitute a 
breakthrough (in materials and processes development and integration) involving methodological, 
technological and exploitation developments achieved previously by partners´ research over many 
years. The GICO activities aim at developing small to medium scale residual biomass plants (i.e. 2-
20 t/day and 500-5,000 kWe, compatible with the standard residual biomass availability of few 
thousand tons per year) will change the actual social acceptance of the energy plants. They will no 
longer be seen as distant large consumers of resources and emitters of pollutants but as local 
small/medium plants connected to communities (for waste, materials and energy with negative/zero 
emissions) within the circular business model (industrial symbiosis with jointly located industries) 
that GICO promotes. 
 
 

• Bringing novel Carbon Nanomembranes to the water filtration market (THINtoBIG) 
Grant agreement ID: 101034955 
Start date: 1 May 2021 
End date: 31 January 2022 
Funded under: H2020-EU.1.2.1. 
Overall budget: € 0 
EU contribution: € 100 000 
Coordinated by: BLUE-TEC B.V. (Netherlands) 
Programme(s): H2020-EU.1.2.1. - FET Open 
Topic(s): FETOPEN-03-2018-2019-2020 - FET Innovation Launchpad 
Call for proposal: H2020-FETOPEN-2018-2019-2020-4 
Funding Scheme: CSA-LSP - Coordination and support action Lump sum 
Objective 
The project described in this FET Innovation Launchpad proposal aims to bring ultrathin carbon 
nanomembranes (CNMs) as a gamechanger to the market of demanding water separation 
applications. It follows-up on the scientific results in the FET Open project ITS-THIN, in which CNM 
Technologies as a 2D-materials specialist and BLUE-tec as a water treatment process developer 
participate. Together these companies now wish to join forces to prepare for the production and 
sales of CNM based composite membranes. The proposed project THINtoBIG results into a 
conclusive business plan to be able to raise funds and find investors for production, marketing and 
sales of CNM-composite membranes. 
 
 

• Polymeric Membranes for Artificial Endosymbionts (PolyMAE) 
Grant agreement ID: 101032493 
Start date: 4 May 2021 
End date: 3 May 2023 
Funded under: H2020-EU.1.3.2. 
Overall budget: € 212 933,76 
EU contribution: € 212 933,76 
Coordinated by: UNIVERSITY OF STRATHCLYDE (United Kingdom) 
Programme(s): H2020-EU.1.3.2. - Nurturing excellence by means of cross-border and cross-sector 
mobility 
Topic(s): MSCA-IF-2020 - Individual Fellowships 
Call for proposal: H2020-MSCA-IF-2020 



 

page 23 

Funding Scheme: MSCA-IF-EF-ST - Standard EF 
 
Objective 
Synthetic biology has constantly been expanding its reach, aiming to develop whole genetic circuits 
and metabolic pathways, which require laborious genetic engineering. Often, such pathways derive 
from other organisms and must be tweaked to fit the host’s molecular biology, adding to the 
complexity of the task. However, nature has already witnessed the integration of whole prokaryotic 
organisms into eukaryotic hosts, where they are integrated as endosymbionts creating new 
combinations that live with mutual benefit. In evolutionary history, this phenomenon was at the origin 
of organelles such as mitochondria and chloroplasts, which added their own metabolism to their 
hosts. To achieve a more generalized framework, where any prokaryote can enter endosymbiosis 
with any eukaryote, we need to induce the uptake and retention of the guest by the eukaryotic host. 
A way forward will be by masking the guests with biocompatible polymers, either pre-formed, or 
synthesized by the bacterium itself. The project proposed herein offers a novel technique for the the 
encapsulation of prokaryotes into biocompatible shells, creating a new strategy for the 
straightforward production of bio-orthogonal, artificial endosymbionts. After the formation of the 
polymer shell around bacteria, they will be endocytoted by eukaryotes, thus expanding the 
biochemical potentialities of cells, revolutionizing the possibilities of synthetic biology, acting as true 
artificial organelles. This breakthrough will allow the functional insertion whole genomes into the host 
cells and the combination of micro-organisms, which will have implications in medicinal, industrial 
and environmental biotechnology. It will lead to the creation of complex, semi-synthetic hybrid 
organisms able to perform a vast variety of non-natural biotransformations. In line with the 2020 
Work Programme, it will open up several diverse possibilities that will benefit European and global 
industries. 
 
 

• Bioinspired, biphasic and bipolar flow batteries with boosters for sustainable large-
scale energy storage (Bi3BoostFlowBat) 

Grant agreement ID: 950038 
Start date: 1 January 2021 
End date: 31 December 2025 
Funded under: H2020-EU.1.1. 
Overall budget: € 1 499 880 
EU contribution: € 1 499 880 
Hosted by: TURUN YLIOPISTO (Finland) 
 
Project description 
A better battery for large-scale clean energy storage 
With growing concerns about climate change, there is a worldwide shift towards cleaner energy 
sources. The challenge is to guarantee that these sources can keep up with the growing demand 
and to make sure that the issue of renewable energy storage is properly addressed. Finding cost-
effective and sustainable storage solutions for this enormous amount of energy is therefore top 
priority. To chart the route towards the future third-generation battery technologies for large-scale 
energy storage, the EU-funded Bi3BoostFlowBat project will develop cost-efficient batteries featuring 
low cost, optimal redox potential and high solubility. The project plans to achieve this by introducing 
several strategies to find the best compounds that will lead to the desired results. 
 
Objective 
To satisfy our growing energy demand while reducing reliance on fossil fuels, a switch to renewable 
energy sources is vital. The intermittent nature of the latter means innovations in energy storage 
technology is a key grand challenge. Cost and sustainability issues currently limit the widespread 
use of electrochemical energy storage technologies, such as lithium ion and redox flow batteries. As 
the scale for energy storage is simply enormous, the only option is to look for abundant materials. 
However, compounds that fulfil the extensive requirements entailed at low cost has yet to be 
reported. While it is possible that the holy grail of energy storage will be found, for example by 
advanced computational tools and machine learning to design “perfect” abundant molecules, a more 
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flexible, innovative solution to sustainable and cost-effective large-scale energy storage is required. 
Bi3BoostFlowBat will develop game changing strategies to widen the choice of compounds utilizable 
for batteries to simultaneously satisfy the requirements for low cost, optimal redox potentials, high 
solubility and stability in all conditions. The aim of this project is to develop cost-efficient batteries by 
using solid boosters and by eliminating cross over. Two approaches will be pursued for cross-over 
elimination 1) bio-inspired polymer batteries, where cross-over of solubilized polymers is prevented 
by size-exclusion membranes and 2) biphasic emulsion flow batteries, where redox species are 
transferred to oil phase droplets upon charge. Third research direction focuses on systems to 
maintain a pH gradient, to allow operation of differential pH systems to improve the cell voltages. 
Limits of different approaches will be explored by taking an electrochemical engineering approach 
to model the performance of different systems and by validating the models experimentally. This 
work will chart the route towards the future third generation battery technologies for the large-scale 
energy storage. 
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Open Calls of Horizon 2020 Programme  
 
 

 Call  Opening 
date 

Deadline 
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ERC ADVANCED GRANTS 
ID: ERC-2021-ADG, TYPES OF ACTION: HORIZON ERC 
GRANTS 

20 May 
2021 

31 August 2021 

EUROPEAN RESEARCHERS' NIGHT 2022-2023  
ID: HORIZON-MSCA-2022-CITIZENS-01-01, TYPES OF 
ACTION: HORIZON COORDINATION AND SUPPORT ACTIONS 

22 June 
2021 

07 October 
2021 

MSCA POSTDOCTORAL FELLOWSHIPS 2021 
ID: HORIZON-MSCA-2021-PF-01-01, TYPES OF ACTION: 
HORIZON TMA MSCA POSTDOCTORAL FELLOWSHIPS - 
EUROPEAN FELLOWSHIPS, HORIZON TMA MSCA 
POSTDOCTORAL FELLOWSHIPS - GLOBAL FELLOWSHIPS 

22 June 
2021 

12 October 
2021 

MSCA DOCTORAL NETWORKS 2021 
ID: HORIZON-MSCA-2021-DN-01-01, TYPES OF ACTION: 
HORIZON TMA MSCA DOCTORAL NETWORKS, HORIZON 
TMA MSCA DOCTORAL NETWORKS - INDUSTRIAL 
DOCTORATES, HORIZON TMA MSCA DOCTORAL 
NETWORKS - JOINT DOCTORATES 

22 June 
2021 

16 November 
2021 

MSCA INTERNATIONAL COOPERATION 2021 
ID: HORIZON-MSCA-2021-INCO-01-01, TYPES OF ACTION: 
HORIZON COORDINATION AND SUPPORT ACTIONS 

22 June 
2021 

05 October 
2021 

MSCA STAFF EXCHANGES 2021 
ID: HORIZON-MSCA-2021-SE-01-01, TYPES OF ACTION: 
HORIZON TMA MSCA STAFF EXCHANGES 

07 
October 

2021 
09 March 2022 

MSCA POSTDOCTORAL FELLOWSHIPS 2022 
ID: HORIZON-MSCA-2022-PF-01-01, TYPES OF ACTION: 
HORIZON TMA MSCA POSTDOCTORAL FELLOWSHIPS - 
EUROPEAN FELLOWSHIPS, HORIZON TMA MSCA 
POSTDOCTORAL FELLOWSHIPS - GLOBAL FELLOWSHIPS 

13 April 
2022 

14 September 
2022 

MSCA COFUND 2021 
ID HORIZON-MSCA-2021-COFUND-01-01, TYPES OF 
ACTION: HORIZON TMA MSCA COFUND 

12 
October 

2021 

10 February 
2022 

MSCA COFUND 2022 
ID HORIZON-MSCA-2022-COFUND-01-01, TYPES OF 
ACTION: HORIZON TMA MSCA COFUND 

11 
October 

2022 

09 February 
2023 

MSCA DOCTORAL NETWORKS 2022 
ID: HORIZON-MSCA-2022-DN-01-01, TYPES OF ACTION: 
HORIZON TMA MSCA DOCTORAL NETWORKS, HORIZON 
TMA MSCA DOCTORAL NETWORKS - INDUSTRIAL 
DOCTORATES, HORIZON TMA MSCA DOCTORAL 
NETWORKS - JOINT DOCTORATES 

03 May 
2022 

15 November 
2022 

RESEARCH INFRASTRUCTURES SERVICES ENABLING THE 
DEVELOPMENT OF MATERIALS FOR A CIRCULAR 
ECONOMY 
ID: HORIZON-INFRA-2021-SERV-01-04, TYPES OF ACTION: 
HORIZON RESEARCH AND INNOVATION ACTIONS 

22 June 
2021 

23 September 
2021 
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RAISING AWARENESS OF CIRCULAR AND SUSTAINABLE 
BIOECONOMY IN SUPPORT OF MEMBER STATES TO 
DEVELOP BIOECONOMY STRATEGIES AND/OR ACTION 
PLANS 
ID: HORIZON-CL6-2021-GOVERNANCE-01-10, TYPES OF 
ACTION: HORIZON COORDINATION AND SUPPORT ACTIONS 

22 June 
2021 

06 October 
2021 

ACHIEVING ZERO POLLUTED SEAS AND OCEAN 
ID: HORIZON-CL6-2021-ZEROPOLLUTION-01-04, TYPES OF 
ACTION: HORIZON COORDINATION AND SUPPORT ACTIONS 

22 June 
2021 

06 October 
2021 

INNOVATIVE SOLUTIONS TO OVER-PACKAGING AND 
SINGLE-USE PLASTICS, AND RELATED MICROPLASTIC 
POLLUTION 
ID: HORIZON-CL6-2021-CIRCBIO-01-03, TYPES OF ACTION: 
HORIZON INNOVATION ACTIONS 

22 June 
2021 

06 October 
2021 

EUROPEAN PARTNERSHIP WATER SECURITY FOR THE 
PLANET (WATER4ALL) 
ID: HORIZON-CL6-2021-CLIMATE-01-02, TYPES OF ACTION: 
HORIZON PROGRAMME COFUND ACTIONS 

22 June 
2021 

06 October 
2021 

ENVIRONMENTAL SERVICES: IMPROVED BIOREMEDIATION 
AND REVITALIZATION STRATEGIES FOR SOIL, SEDIMENTS 
AND WATER 
ID: HORIZON-CL6-2021-ZEROPOLLUTION-01-10, TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

22 June 
2021 

06 October 
2021 

SECURING DRINKING WATER QUALITY BY PROTECTING 
WATER SOURCES AGAINST POLLUTION, PROVIDING 
INNOVATIVE MONITORING AND TREATMENT SOLUTIONS 
AND ENSURING SAFE DISTRIBUTION 
ID: HORIZON-CL6-2022-ZEROPOLLUTION-01-04, TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

28 
October 

2021 

15 February 
2022 

PHOTOSYNTHESIS REVISITED: CLIMATE EMERGENCY, “NO 
POLLUTION AND ZERO-EMISSION” CHALLENGE AND 
INDUSTRIAL APPLICATION 
ID: HORIZON-CL6-2022-CIRCBIO-02-04-TWO-STAGE, TYPES 
OF ACTION: HORIZON RESEARCH AND INNOVATION 
ACTIONS 

28 
October 

2021 

1° Stage: 15 
February 2022 
2° Stage: 01 
September 

2022 

PREVENTING GROUNDWATER CONTAMINATION AND 
PROTECTING ITS QUALITY AGAINST HARMFUL IMPACTS 
OF GLOBAL AND CLIMATE CHANGE 
ID: HORIZON-CL6-2022-ZEROPOLLUTION-01-01, TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

28 
October 

2021 

15 February 
2022 

EU-CHINA INTERNATIONAL COOPERATION ON UNLOCKING 
THE POTENTIAL OF AGRICULTURAL RESIDUES AND 
WASTES FOR CIRCULAR AND SUSTAINABLE BIO-BASED 
SOLUTIONS 
ID: HORIZON-CL6-2022-CIRCBIO-01-05, TYPES OF ACTION: 
HORIZON RESEARCH AND INNOVATION ACTIONS 

28 
October 

2021 

15 February 
2022 

SUSTAINABLE BIODEGRADABLE NOVEL BIO-BASED 
PLASTICS: INNOVATION FOR SUSTAINABILITY AND END-
OF-LIFE OPTIONS OF PLASTICS 
ID: HORIZON-CL6-2022-CIRCBIO-02-03-TWO-STAGE, TYPES 
OF ACTION: HORIZON INNOVATION ACTIONS 

28 
October 

2021 

1° Stage: 15 
February 2022 
2° Stage: 01 
September 

2022 
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GREEN PHARMACEUTICALS 
ID: HORIZON-HLTH-2021-IND-07-01, TYPES OF ACTION: 
HORIZON RESEARCH AND INNOVATION ACTIONS 
DEADLINE MODEL SINGLE-STAGE 

22 June 
2021 

21 September 
2021 

INDOOR AIR QUALITY AND HEALTH 
ID: HORIZON-HLTH-2021-ENVHLTH-02-02; TYPES OF ACTION: 
HORIZON RESEARCH AND INNOVATION ACTIONS 

22 June 
2021 

21 September 
2021 

DESIGN AND OPTIMISATION OF ENERGY FLEXIBLE 
INDUSTRIAL PROCESSES (PROCESSES4PLANET 
PARTNERSHIP) (IA) 
ID: HORIZON-CL4-2021-TWIN-TRANSITION-01-21; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS 

22 June 
2021 

21 September 
2021 

BUILDING INNOVATIVE VALUE CHAINS FROM RAW 
MATERIALS TO SUSTAINABLE PRODUCTS (IA) 
ID: HORIZON-CL4-2021-RESILIENCE-01-07; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS 

22 June 
2021 

23 September 
2021 

REDUCING ENVIRONMENTAL FOOTPRINT, IMPROVING 
CIRCULARITY IN EXTRACTIVE AND PROCESSING VALUE 
CHAINS (IA) 
ID: HORIZON-CL4-2021-TWIN-TRANSITION-01-20; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS 

22 June 
2021 

23 September 
2021 

ADVANCED MATERIALS FOR HYDROGEN STORAGE (RIA) 
ID: HORIZON-CL4-2021-RESILIENCE-01-17; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

22 June 
2021 

23 September 
2021 

SAFE- AND SUSTAINABLE-BY-DESIGN POLYMERIC 
MATERIALS (RIA) 
ID: HORIZON-CL4-2021-RESILIENCE-01-11; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

22 June 
2021 

23 September 
2021 

MEMBRANES FOR GAS SEPARATIONS - MEMBRANE 
DISTILLATION (IA) 
ID: HORIZON-CL4-2022-RESILIENCE-01-14; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS, DEADLINE  

12 
October 

2021 
30 March 2022 

2D MATERIALS-BASED DEVICES AND SYSTEMS FOR 
BIOMEDICAL APPLICATIONS (RIA) 
ID: HORIZON-CL4-2022-DIGITAL-EMERGING-02-19; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

16 June 
2021 

16 November 
2021 

SAFE- AND SUSTAINABLE-BY-DESIGN ORGANIC AND 
HYBRID COATINGS (RIA) 
ID: HORIZON-CL4-2022-RESILIENCE-01-23; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

12 
October 

2021 
30 March 2022 

SMART AND MULTIFUNCTIONAL BIOMATERIALS FOR 
HEALTH INNOVATIONS (RIA) 
ID: HORIZON-CL4-2022-RESILIENCE-01-13; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

12 
October 

2021 
30 March 2022 

INNOVATIVE SOLUTIONS FOR EFFICIENT USE AND 
ENHANCED RECOVERY OF MINERAL AND METAL BY-
PRODUCTS FROM PROCESSING OF RAW MATERIALS (IA) 
ID: HORIZON-CL4-2022-RESILIENCE-01-07; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS 

12 
October 

2021 
30 March 2022 
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ADVANCED MATERIALS MODELLING AND 
CHARACTERISATION (RIA) 
ID: HORIZON-CL4-2022-RESILIENCE-01-19; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

12 
October 

2021 
30 March 2022 

PRODUCTS WITH COMPLEX FUNCTIONAL SURFACES 
(MADE IN EUROPE PARTNERSHIP) (RIA) 
ID: HORIZON-CL4-2022-TWIN-TRANSITION-01-02; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

12 
October 

2021 
30 March 2022 

2D-MATERIAL-BASED COMPOSITES, COATINGS AND 
FOAMS (IA) 
ID: HORIZON-CL4-2022-DIGITAL-EMERGING-02-20; TYPES OF 
ACTION: HORIZON INNOVATION ACTIONS 

16 June 
2022 

16 November 
2022 

2D MATERIALS-BASED DEVICES AND SYSTEMS FOR 
ENERGY STORAGE AND/OR HARVESTING (RIA) 
ID: HORIZON-CL4-2022-DIGITAL-EMERGING-02-18; TYPES OF 
ACTION: HORIZON RESEARCH AND INNOVATION ACTIONS 

16 June 
2022 

16 November 
2022 
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ENGINEERED LIVING MATERIALS 
ID: HORIZON-EIC-2021-PATHFINDERCHALLENGES-01-05, 
TYPES OF ACTION: HORIZON EIC GRANTS 

15 June 
2021 

27 October 
2021 

ENERGY HARVESTING AND STORAGE TECHNOLOGIES 
ID: HORIZON-EIC-2021-TRANSITIONCHALLENGES-01-02 
TYPES OF ACTION: HORIZON EIC GRANTS 

19 May 
2021 

22 September 
2021 

NOVEL ROUTES TO GREEN HYDROGEN PRODUCTION 
ID: HORIZON-EIC-2021-PATHFINDERCHALLENGES-01-04, 
TYPES OF ACTION: HORIZON EIC GRANTS 

15 June 
2021 

27 October 
2021 

EMERGING TECHNOLOGIES IN CELL AND GENE THERAPY 
ID: HORIZON-EIC-2021-PATHFINDERCHALLENGES-01-03, 
TYPES OF ACTION: HORIZON EIC GRANTS 

15 June 
2021 

27 October 
2021 

WOMEN TECHEU 
ID: HORIZON-EIE-2021-SCALEUP-01-03, TYPES OF ACTION: 
HORIZON COORDINATION AND SUPPORT ACTIONS 

13 July 
2021 

10 November 
2021 
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From China 
 
… News/Highlights 
 

DAILY DESALINATION OF 200000 CUBIC METERS! THE LARGEST MEMBRANE 
DESALINATION PROJECT IN CHINA STARTS IN QINGDAO 

 
On February 20, with the roar of construction machinery, at the beginning of the Chinese New Year, 
Qingdao Baifa Seawater Desalination phase II project was officially started. Guanhai News reporter 
learned that after the completion of the project, the desalination capacity will be increased to 200000 
m2, becoming the largest membrane desalination project in China.  
It is reported that the phase II project of Qingdao Baifa Seawater Desalination is designed to produce 
100000 m2 of desalinated seawater per day, with a construction period of about one year. It adopts 
the internationally leading double membrane processes and is under the construction of No.3 
Shandong Power Construction Company affiliated to China Power Construction Corporation.  
After the completion of the project, with the desalination capacity of 100000 m2 in the original phase 
I project, the daily capacity of Baifa Desalination plant will reach 200000 m2, becoming the largest 
membrane desalination project and the largest municipal water supply demonstration project in 
China.  
The construction of the project will further improve the large-scale water supply system of Qingdao, 
realize the full utilization of conventional water and desalinated water, form a new pattern of high-
quality water supply with multi-source guarantee, further improve the water supply guarantee ability 
of Qingdao, and further improve the drinking water quality of Qingdao residents.  
As the world's largest EPC contractor of seawater desalination, it has core competitive advantages 
in overseas seawater desalination EPC field. With its excellent EPC industry chain resource 
integration ability, strong on-site execution ability and international standard project management 
system, it has contracted many large-scale seawater desalination projects in Oman, Saudi Arabia, 
UAE, India, Pakistan and other countries, and has rich experience in construction and performance 
of the project.  

(Source: Qingdao daily) 
 
At the same time, CLP has a Seawater Desalination Research Center, which focuses on the 
integrated design of seawater desalination projects and the technical research of core equipment by 
using the technology R & D route of combining independence and international cooperation. It has 
successful project cooperation cases with world-class equipment manufacturers, and then provides 
customers with world-class seawater desalination solutions.  
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NEW ACHIEVEMENTS IN THE TRANSFORMATION OF ACHIEVEMENTS OF 
NANJING TECH UNIVERSITY! MBR MEMBRANE WAS USED TO TREAT HIGH 

CONCENTRATION AGROCHEMICAL WASTEWATER 

Pesticide industry is one of the important chemical industries in China and plays an important role in 
the national economy. However, pesticide industry is also a heavy polluter. The total amount of 
pesticide wastewater discharged in China every year is about 300 million tons. These pesticide 
wastewaters bring serious environmental pollution to the area around the enterprise, especially along 
the river basin. Therefore, it is necessary to treat the pesticide manufacturing wastewater 
economically and effectively.  
The braid reinforced PVDF ultrafiltration membrane for MBR developed by Nanjing Tech University 
offers high separation accuracy, high strength, strong anti-fouling performance and high stable flux. 
These features make the membrane ideal for the treatment of wastewater with complex quality. 
Through the integration of research and industrialization with Nanjing Jiuying Membrane 
Technologies Co., Ltd., the MBR membrane was developed for agrochemical wastewater treatment, 
and the COD degradation rate has gone above 30% in the project of Huaxing Chemical. This 
technology not only helps large pesticide manufacturing enterprises to solve the technical problems 
of wastewater discharge and reuse, greatly reduces the investment and operating costs of sewage 
treatment, and achieves the goal of efficient and economical treatment of agrochemical wastewater. 
At the same time, it is of great significance to the technological progress in the field of industrial 
wastewater treatment and resource utilization, helps to solve the problems that plague urban 
industrial development, and adds power to build the benchmark of safe and green industry.  
 
 

HANGZHOU WATER WON THE BID! THE LARGEST MUNICIPAL WASTEWATER 
UPGRADING AND RECONSTRUCTION PROJECT OF MEMBRANE PROCESS IN 

CHINA 

Recently, in March, Hangzhou water treatment technology research and Development Center 
(hereinafter referred to as "Hangzhou water treatment") has won the bid for the advanced 
treatment project of Baoding yindingzhuang municipal sewage treatment plant. The daily water 
treatment capacity of the project is 325000 tons, which is the largest membrane municipal sewage 
upgrading and reconstruction project in China. Hangzhou water treatment provides a full set of 
services for the system transformation. 
Yindingzhuang municipal sewage treatment plant is located in Baoding City, Hebei Province. It was 
established in 1996. As the largest sewage treatment plant in the main urban area of Baoding City, 
it shoulders the important responsibility of improving the ecological environment of Baoding city 
and Baiyangdian Lake in Xiong'an new district. Through this upgrading and transformation, the 
effluent quality index of the water plant will achieve a major breakthrough from class A of national 
standard to class IV of surface water, completing a qualitative leap.  
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THE LARGEST SEWAGE TREATMENT PLANT BUILT AT ONE-TIME IN CHINA WILL 
BE TRANSFORMED INTO "PHOTOVOLTAIC POWER STATION" 

Sewage treatment plant can not only treat sewage, but also generate electricity. On June 12th, the 
reporter learned from Wuhan Water Group that Beihu sewage treatment plant, the largest sewage 
treatment plant built at one-time in China, will be transformed into a "photovoltaic power plant". 
According to the framework agreement on cooperative development of distributed photovoltaic 
project of Beihu sewage treatment plant, roof photovoltaic will be installed on the roofs of existing 
buildings in phase I of Beihu sewage treatment plant. At the same time, a large scale flexible 
photovoltaic support is installed above the existing structures (secondary sedimentation tank, 
biological tank, etc.) in phase I.  
The installed capacity of photovoltaic power station of phase I is about 1.46016 MW, covering an 
area of about 15000 square meters; The phase I site has a large span, flexible support photovoltaic 
installed capacity of about 22.26744 MW, covering an area of about 166700 square meters, with a 
total construction scale of about 23.7276 MW. The life cycle of the project is 25 years. The person 
in charge of the municipal water affairs said that Beihu sewage treatment plant is the first sewage 
plant in the main urban area of Wuhan to carry out distributed photovoltaic projects, which is of great 
significance.  
This project can give full play to the natural advantages of "water + photovoltaic", reduce the power 
cost of sewage treatment plant, meet the green requirement of zero discharge, and promote the 
sustainable development of environmental protection integration project.  
It is reported that the Beihu sewage treatment plant under Wuhan controlling is the largest sewage 
treatment plant in China, with a treatment capacity of 800000 tons/day, and has entered the trial 
operation period. It is regarded as one of the largest sewage treatment plants in China. In the future, 
Wuhan controlling company will determine its actual production capacity according to the 
government planning.  
In order to meet the increasing requirements of the country for sewage treatment, half of Beihu new 
plant adopts A/O advanced treatment process, and the other half adopts membrane technology 
process. This technical ability is also regarded as one of the most advanced sewage treatment 
technologies in China.  

(source: Changjiang daily) 
 
 

ONE RESEARCH TEAM OF ANHUI UNIVERSITY OF ENGINEERING HAS MADE 
PROGRESS IN PREPARATION OF ULTRAFILTRATION MEMBRANE WITH 

SULFONATED POLYSULFONE (SPSF) POLYMER 

Recently, the research team of membrane materials and membrane separation of School of 
Chemistry and Environment, Anhui University of Engineering published the latest research results 
on "Enhanced mechanical strength and performance of sulfonated polysulfone/Tröger's base 
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polymer blend ultrafiltration membrane" online in Journal of Membrane Science (District 1, 
Chinese Academy of Sciences, IF = 7.183).  
The first author is Jiulong Yin, a graduate student of Environmental Science and Engineering, and 
the corresponding author is Professor Hai Tang.  
In recent years, the research team of membrane materials and membrane separation in School of 
Chemistry and Environment, Anhui University of Engineering has focused on the R & D of polymer 
membrane separation technology based on Tröger's base (TB) and its application in environmental 
pollution disposal.  
In the early exploration of this achievement, the research team found that when the sulfonated 
polysulfone (SPSF) polymer is directly used to prepare ultrafiltration membrane, although the 
membrane has excellent anti-fouling resistance, at the same time, due to the existence of sulfonic 
groups on the polymer chain, it is easy to be highly swelled and plasticized by water in the 
preparation process of phase conversion membrane, resulting in the ultrafiltration membrane with 
poor mechanical strength and fail to support the detection and application of the membrane.  
Based on the weak basicity and self-polymerization microporosity of TB polymer, a cross-linking 
structure was constructed by the acid-base interaction between the sulfonic group of SPSF and the 
tertiary amino group of TB, which can promote the solidification rate of liquid-liquid phase separation 
and reduce the thickness of the epithelial layer of membrane section, In this way, the ultrafiltration 
membrane can improve the membrane pore size, enhance the membrane permeability, and achieve 
the goal of high-speed foulants disposal.  
 

(Source: Anhui University of Engineering) 
 

 

2021 NATIONAL ACADEMIC WORKSHOP ON INNOVATION AND FRONTIER 
APPLICATION OF WATER TREATMENT TECHNOLOGY AND YOUNG SCHOLARS 

FORUM  

 
Main topic: 
(1) Advanced treatment and reuse technology of industrial wastewater 
Conveners: Professor Weiling Sun, Peking University; Professor Mingyang Xing, East China 
University of science and technology 
 
(2) Advanced oxidation technology and equipment for water treatment 
Conveners: Professor Junfeng Niu, Dongguan Institute of Technology; Professor Qizhou Dai, 
Zhejiang University of Technology 
 
(3) Advanced water treatment functional materials and their applications 
Conveners: Professor Xubiao Luo, Nanchang Aviation University; Professor Yanbiao Liu, Donghua 
University 
 
(4) Physical separation technology and equipment for water treatment 
Conveners: Professor Zhiyong Ji, Hebei University of Technology; Professor Baicang Liu, Sichuan 
University 
 
(5) Biological and ecological treatment technology of industrial wastewater 
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Conveners: Professor Shixin He, Harbin Institute of Technology; Professor Xin Wang, Nankai 
University 
Time: 22-23 May, 2021 
Venue: Xiangyu Hotel, Chengdu (103 Xinnan Road, Chengdu) 
 
 

CHINA INDUSTRIAL WASTEWATER TREATMENT AND REUSE CONFERENCE 2021 

 
 
In order to accelerate the utilization of sewage resources, solve the problems of water resources 
shortage, water environmental pollution and water ecological damage, promote the precise and 
scientific treatment of pollution, promote technological innovation and application, strengthen 
exchanges and cooperation, and help the local economy develop with high quality and sustainable 
development, The 2021 China industrial wastewater treatment and reuse conference will be jointly 
held by the industrial water treatment professional committee of Chinese society of chemical industry 
and the Management Committee of the National East West Regional Cooperation Demonstration 
Zone (Xuwei New District, Lianyungang) in Lianyungang, Jiangsu Province from May 29 to 31, 2021. 
The conference invited leaders and experts from the government, industry institutions, industrial 
enterprises, design institutes, scientific research institutions and water environmental protection 
companies to discuss innovative technologies, solutions, application demonstration and industrial 
development of sewage recycling for the future.  
 
Time: May 29-31, 2021  
Place: Lianyungang, Jiangsu province, China 
 
Theme: Innovation and application of water treatment technology to help industrial wastewater reuse 
The Organizing Committee of this conference specially opened a number of free places for the users 
of industrial enterprises. Each user unit can enjoy up to 3 free places, and the excess personnel can 
enjoy half price of membership fee.  
Free Quota range: relevant personnel engaged in water treatment technology /operation 
/management from various industrial enterprises (excluding environmental protection research 
institutes and environmental protection companies under large groups).  
Scope of industrial enterprises: representatives from petroleum, chemical, coal, iron and steel, 
nonferrous metals, electric power, pharmaceutical, papermaking, printing and dyeing, electroplating, 
leather, electronics and other industries are welcome to apply for free quota. New projects and 
reconstruction projects are preferred.  
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PILOT-SCALE APPLICATION OF PERVAPORATION MEMBRANE TECHNOLOGY 
FOR ALCOHOL-FREE WINE AND GRAPE SPIRIT PRODUCTION BY NANJING TECH 

UNIVERSITY 
 

2021/05/01 
 
High-alcohol liquor is usually prepared from raw wine with traditional distillation at high temperature 
in order to produce brandy. Recently, a specific membrane material and corresponding 
pervaporation technology were developed at Membrane Science and Technology Research Center 
of Nanjing Tech University. It extracts the concentrate liquor (alcohol degree ≥ 40 vol.%) and remains 
the non-alcohol wine containing color and partial nutrient compounds (< 0.5 vol.%) at low operating 
temperature (T ≤ 40 °C). The technology has been successfully industrialized by Jiangsu Long 
Membrane High-tech Co., Ltd and the membrane trademark is “Long Membrane”. A Chinese 
producer of wine and brandy, Xinjiang Citic Guoan Wine Co., Ltd., has installed the membrane 
system to produce a new-style brandy named as "Scheherazade" (a legendary Arabic queen). The 
brandy has an alcohol content of 52 vol.% and retains well the fruit aroma of raw wine. Taste test 
remarks that the brandy is as soft, full-bodied and luscious. The brandy-contained water is 100% 
from the grapes, without any additives during the whole process. Spreading application of alcohol 
pervaporation technology could promote wine and liquor commodities with new tastes and brands. 
 

 
Photos of industrial pervaporation membrane system for wine separation and "Scheherazade" 
brandy product  
 

 

INTEGRATED MBR DEVICE FOR POLLUTED RIVER WATER TREATMENT 
DEVELOPED BY NANJING TECH UNIVERSITY 
2021/05/04 
 
A new generation of integrated MBR wastewater treatment device based on Internet of Things was 
developed by the research group of Prof. Li, Weixing, the director of NJTech Membrane Application 

https://fanyi.so.com/?src=onebox#commodity
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Institute Co., Ltd (MAI). MAI is one of the commercial operation platforms of Membrane Science and 
Technology Research Center of Nanjing Tech University.  

Photos of integrated MBR device for Getang River public square 
 
A demonstrative project on water purification station of Getang River adopted the integrated MBR 
device developed by MAI.  
The purified water amount is 12,000 m3/day. It is the largest underground sewage treatment project in Nanjing 
at present making the best use of urban space. The livelihood project comprehensively treats the Getang River 
every day and improves the basin environment. It supported the construction of citizen square, which embodies 
the "wisdom city” development concept of ecology and energy conservation.  
The project was supplemented in the outbreak of COVID-19. With the unremitting efforts, the water purification 
station was officially completed on May 25th, 2020. On August 1st, the Getang public square was opened, 
becoming a major park for the local citizens to enjoy their leisure and entertainment. 
 
 

NANO-ENCAPSULATION TECHNOLOGY FOR SYNCHRONOUS NANOSTRUCTURE 

CONSTRUCTION AND IN-SITU FUNCTIONALIZATION OF NANOFILTRATION 

MEMBRANES DEVELOPED AT NANJING TECH UNIVERSITY 
 

Conventional nanofiltration (NF) membranes remain challenges in overcoming the trade-off effect 

between simplifying the preparation process and improving the separation accuracy, which restricts 

the development of scalable fabrication. Aiming at this problem, Prof. Sun, Shi-Peng 's research 

group at Nanjing Tech University proposed a “nano-encapsulation strategy” to fabricate NF 
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membrane in one step. The amine groups of polyethylenimine (PEI), a widely used charge regulating 

reagent, were encapsulated into tert-butyl dicarbonate ((BOC)2O) nanocapsules by the functional 

group pre-protection strategy, which was then added into the dope solution according to the actual 

consumption. Because the functional groups are entrapped, the modification reaction does not 

proceed in the casting solution, while the functional modifiers are released through external 

conditions with temperature, acid and alkali in the phase inversion process, accompanied by the 

reaction with the polymeric matrix in situ. The tunable release of the modifiers and carbon dioxide 

achieves precise control of the nanostructure, pore size, and surface charge of the membrane. The 

nano-encapsulation technology achieves the one-step construction of support and selection layers, 

realizes the synchronous nanostructure construction and in-situ functionalization, greatly shortens 

the preparation process, and promotes the large-scale production of high-precision NF membranes. 

Photos of the “nano-encapsulation strategy” for one-step fabrication of nanofiltration membrane and 
industrial-grade nanofiltration membrane filters  
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Membrane related Projects in China 
 
 

Title 
Project 
number 

Amounts of 
funds 
(yuan) 

Time PI Affiliation 

Basic theoretical study on 
water channel 

construction and confined 
mass transfer of two 

dimensional membrane 
material 

---- 3,000,000 ---- 
Wanqin 

Jin 

Nanjing 
Tech 

University 

Construction of liquid filled 
marine antifouling coating 

by thermally induced 
phase separation and 

surface control 

Young 
scientists 

fund, 
51909291 

260,000 
2020.1-
2022.12 

Chenghao 
Yang 

SUN YAT-
SEN 

University 

Construction and fine 
control of two dimensional 

graphite acetylene gas 
separation membrane 

NSFC 
general 
project 

---- 
2020.01-
2023.12 

Lin Li 

Dalian 
University 

of 
Technology 

Application oriented 
structural control and 
functional design of 

nanofiltration membrane 

NSFC 
Distinguished 

Young 
Scholars 

fund, 
BK20190037 

1,000,000 
2019/07-
2022/06 

Shipeng 
Sun 

Nanjing 
Tech 

University 

Precise construction of 
nanofiltration membrane 

for rapid and stable 
separation of small 
molecules and its 

performance in harsh 
environment 

NSFC 
general 
project, 

21878146 

660,000 
2019/01-
2022/12 

Shipeng 
Sun 

Nanjing 
Tech 

University 
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EU-CHINA Past events  

THE 14TH SHANGHAI INTERNATIONAL WATER TREATMENT EXHIBITION OF 
AQUATECH CHINA 2021 AND 2021 NATIONAL MEMBRANE WATER TREATMENT 

TECHNOLOGY DEVELOPMENT AND INNOVATION FORUM 

 
June 2-4, 2021 

Starting place: in the courtyard of Hangzhou Water Treatment Technology Research and 
Development Center (at the intersection of Xidoumen, Yile Road, No. 50, Wenyi West Road, Xihu 
District, Hangzhou) 
 
At the same time, the 2021 national membrane water treatment technology development and 
innovation forum sponsored by Zhejiang Membrane Industry Association was held. Please click on 
the link below for details.  
https://mp.weixin.qq.com/s/lAB-DGsAd0ivqRa7ABf3Zw  
 
 

 
Contact person: Jiajia Cao Tel: 0571-88935408 /1375755551 Email address: 

xh@chinawatertech.com  

 

https://mp.weixin.qq.com/s/lAB-DGsAd0ivqRa7ABf3Zw
mailto:xh@chinawatertech.com


 

page 39 

2021 (16TH) QINGDAO INTERNATIONAL WATER CONGRESS 

 
July 5-8, 2021 

 
Address: Wyndham Grant Hotel (No.178, yinshatan Road, Huangdao District, Qingdao City, 
Shandong Province) 
 
Qingdao International Water congress aims to build a comprehensive exchange platform of water 
resources, water environment, water ecology and water security, and promote the development of 
China's water saving and water treatment industry.  
 
Meeting topics 
Part.1 Forum on seawater desalination and comprehensive utilization of concentrated brine 
Part.2 Forum on industrial water saving and sewage resource utilization 
Part.3 Urban Water Forum 
Part.4 Smart water Summit Forum 
Part.5 Forum on Water Science and technology innovation 
Part.6 Forum on water environment management and water ecological restoration 
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List of Future Events of potential interest for Membrane 
Engineer  
 

DATE PROGRAM TITLE LOCATION MORE INFO 
AUGUST 18-
20, 2021 

International Conference, 
2021 
Advances in Functional 
Materials 

University of 
California, Los 
Angeles, USA 

https://aaafm.org/ucla202 
  
Email: ucla2021@aaafm.org 
 

AUGUST 20-
22, 2021    

Int'l Conference on Advanced 
Functional Materials (CAFM 
2021) 

Guilin, China https://www.wsaugust.org/conference/C
AFM2021/ 
 

AUGUST 
23~27, 2021 

2021 International 
Conference on Smart 
Structures and Systems 
(ICSSS21)” will be held as a 
combination of on-site and 
online platforms on 

Seul, Korea http://www.techno-
press.org/conference_21/index.php?asi
de=aside_01&article=article01_01 
 

SETEMBER 
20-23, 2021 

13th European Congress of 
Chemical Engineering and 
6th European Congress of 
Applied Biotechnology 

Virtual event info@dechema.de 
 
www.dechema.de 
 

OCTOBER 
04-05, 2021 

ICWRWQ001 2021: 15. 
International Conference on 
Water Reclamation and 
Water Quality 

Beijing, China https://waset.org/water-reclamation-
and-water-quality-conference-in-
october-2021-in-beijing 
 

31 
OCTOBER - 
3 
NOVEMBER 
2021 

Sustainable Technology and 
Development 2021 
 

Shenzhen, China https://www.elsevier.com/events/confer
ences/international-conference-on-
sustainable-technology-and-
development 
 

NOVEMBER 
15-18, 2021 

10th International 
Conference on Biomedical 
Engineering and 
Biotechnology (ICBEB 2021) 

Suzhou, China www.icbeb.org 
 

MARCH 10-
12, 2022 

Smart Materials - 2022 Barcelona, Spain https://waset.org/smart-materials-
conferences-in-may-2022-in-barcelona 
 

MARCH 21-
23, 2022 

Renewable and Sustainable 
Energy 
(RENEWABLEMEET2022),  

Dubai, UAE. https://www.albedomeetings.com/renew
ablemeet/ 
 

APRIL 25-27, 
2022 

10th Annual Global Congress 
of Catalysis 2022 (GCC-
2022) 

Macao, China 
 

https://www.bitcongress.com/gcc2022-
Macao/ 
 

JUNE 15-17, 
2022 

The 7th World Congress of 
Smart Materials-2022  

Singapore https://www.bitcongress.com/wcsm2021
-Singapore/Program%20Layout.asp 
 

JUNE 27-30, 
2022 

Nanofiltration 2022 Achalm https://nanofiltration2022.iamt.kit.edu/in
dex.php 
 

JUNE 27-30, 
2022 

ICIM16, Taiwan 2020  
 

Taiwan R.O.C http://www.icim2020.org/submissions2.
html 
 

OCTOBER, 9 
– 12, 2022 

MELPRO 2022 
•  

Praghe, Czech 
Repuplic 

https://www.melpro.cz/ 
 

DECEMBER 
4-, 2022 

IMSTEC 2022 Melbourne, Australia https://www.imstec2022.org/ 
 

https://aaafm.org/ucla202
mailto:ucla2021@aaafm.org
https://www.wsaugust.org/conference/CAFM2021/
https://www.wsaugust.org/conference/CAFM2021/
http://www.techno-press.org/conference_21/index.php?aside=aside_01&article=article01_01
http://www.techno-press.org/conference_21/index.php?aside=aside_01&article=article01_01
http://www.techno-press.org/conference_21/index.php?aside=aside_01&article=article01_01
mailto:info@dechema.de
http://www.dechema.de/
https://waset.org/water-reclamation-and-water-quality-conference-in-october-2021-in-beijing
https://waset.org/water-reclamation-and-water-quality-conference-in-october-2021-in-beijing
https://waset.org/water-reclamation-and-water-quality-conference-in-october-2021-in-beijing
https://www.elsevier.com/events/conferences/international-conference-on-sustainable-technology-and-development
https://www.elsevier.com/events/conferences/international-conference-on-sustainable-technology-and-development
https://www.elsevier.com/events/conferences/international-conference-on-sustainable-technology-and-development
https://www.elsevier.com/events/conferences/international-conference-on-sustainable-technology-and-development
http://www.icbeb.org/
https://waset.org/smart-materials-conferences-in-may-2022-in-barcelona
https://waset.org/smart-materials-conferences-in-may-2022-in-barcelona
https://www.albedomeetings.com/renewablemeet/
https://www.albedomeetings.com/renewablemeet/
https://www.bitcongress.com/gcc2022-Macao/
https://www.bitcongress.com/gcc2022-Macao/
https://www.bitcongress.com/wcsm2021-Singapore/Program%20Layout.asp
https://www.bitcongress.com/wcsm2021-Singapore/Program%20Layout.asp
https://nanofiltration2022.iamt.kit.edu/index.php
https://nanofiltration2022.iamt.kit.edu/index.php
http://www.icim2020.org/submissions2.html
http://www.icim2020.org/submissions2.html
https://www.melpro.cz/
https://www.imstec2022.org/
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EVENTS IN EVIDENCE 
 

 

  

Membrane Desalination 2021 (MEMDES2021) 

14 - 17 November 2021 | Shanghai, China 

Dear Colleague 

Join us at Membrane Desalination 2021 to discuss the latest research findings and 

perspectives on desalination, water reuse and treatment and related techniques. 

The following speakers will give plenary lectures: 

• Menachem Elimelech, Yale University, USA 

• Seunghyun Kim, Kyungnam University, South Korea 

• Jun Ma, Harbin Institute of Technology, China 

• Huanting Wang, Monash University, Australia 

• Rong Wang, Nanyang Technological University, Singapore 

Our programme will also comprise keynote and invited lectures, contributed talks and 

posters together with a Sustainable Desalination Workshop. 

Abstracts are invited by 4 June 2021 for talks and posters on new research, and 

technological development in desalination, water reuse and treatment and related 

techniques. 

Several awards will be presented to the best student and early career researcher 

contributions to the meeting. 

A post-conference special issue of Desalination will be published. 

Tao He, Shanghai Advanced Research Institute, CAS 

Yuebiao Zhang, ShanghaiTech University 

Ho Kyong Shon, University of Technology Sydney,  

Conference Chairs 

 
 

 

 
 
Euromembrane Conference is postponed to November 28 - December 02, 2021 

https://www.elsevier.com/events/conferences/desalination-using-membrane
https://www.elsevier.com/events/conferences/desalination-using-membrane/about/sustainable-desalination-workshop
https://www.elsevier.com/events/conferences/desalination-using-membrane/about/conference-awards
https://www.elsevier.com/events/conferences/desalination-using-membrane/about/special-issues
https://www.elsevier.com/events/conferences/desalination-using-membrane
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(Original Date: September 12 - 16, 2021) 
The idea of hosting Euromembrane 2021 in Copenhagen was endorsed by many membrane 
scientists all over Scandinavia including scientists from the Technical University of Denmark (DTU), 
the University of Southern Denmark, University of Copenhagen, Chalmers University of Technology, 
Stockholm University, Luleå University of Technology and Lappeenranta University of Technology. 
Furthermore, we invited some of the key people who drove membrane research in Scandinavia to 
be honoree chairs of the event. 
 
The dates for Euromembrane in Copenhagen are November 28 - December 02, 2021. The location 
is the Tivoli Hotel and Congress Centre in the heart of Copenhagen in walking distance to the Main 
Station, the Tivoli park, the National Museum and the Town Hall. The Tivoli Hotel and Congress 
Centre is an ideal place to bring together academic and industrial scientists in the field of membrane 
science and technology. 
 
On top of this, the participants will have the opportunity to experience Scandinavian hospitality first 
hand. 
 
We looking forward to the opportunity to host Euromembrane 2021 in Copenhagen. 
 
Local Organizing Committee 
Prof. Frank Lipnizki, Lund University, Sweden 
Prof. Morten Lykkegaard Christensen, Aalborg University, Denmark 
 
 
Important Dates 
Call for abstracts: Open 
Abstract submission deadline: Extended. July 31, 2021 
Abstract notification: 45 days after the submission deadline 
Early-bird registration deadline: September 15, 2021 
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MEMBRANES RESARCH CENTERS AROUD THE WORLD  
 

 
 

The Institute on Membrane Technology (ITM) of the 
National Research Council of Italy (CNR) is one of the leading 
European laboratories in all aspects of membrane research. 
CNR-ITM is headquartered in Rende (CS, Italy), in the campus 

of the University of Calabria, and it has a 
UOS section in Padua (Italy). The Institute 
was created on 1993 for the development, 
at national and international level, of 
membrane science and technology. The 
institute was founded by Prof. Enrico 
Drioli (as Institute on Membranes and 
Chemical Reactors, IRMERC), who 
directed it from 1993 to 2008. In 2002, 
IRMERC becomes the Institute on 

Membrane Techno logy (CNR-ITM). Dr. Lidietta Giorno directed 
the institute for 10 years (from 2009 to 2019). Since 1st March 
2019, the CNR- ITM Director is Dr. Alberto Figoli. 

Mission of CNR-ITM is the research and development in the field of science and engineering 
of membranes. The research activities aim to promote knowledge, innovation, and high-level training 
in the field of membranes starting from multiscale modelling and simulation of transport phenomena 
in membranes, to membranes preparation and characterization and their application in different 
sectors: water treatment, energy, food and agriculture, biotechnology, biomedical, gas and vapour 
separation.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 

Prof. Enrico Drioli. Dr. Alberto 
Figoli and Dr. Lidietta Giorno 

Main Research activities carried out at CNR-
ITM 
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In the field of membranes fabrication, CNR-ITM is devoted to the 
preparation of polymeric, inorganic and mixed matrix membranes using 
different techniques based on phase inversion, interfacial polymerization, 
coating and electrospinning. Depending on the type of application, the 
membranes are prepared with different geometry (flat, tubular, capillary, 
hollow fibers, capsules), different structure (symmetrical, asymmetrical) and 
different morphology (porous, dense).  

The research also focuses on the characterization techniques 
employed for the evaluation of membranes performance and properties in 
terms of the morphology, chemical-physical and transport properties. 

 
          The research activity of CNR-ITM in the water sector 
concerns the development and optimization of membrane 
processes (such as microfiltration, ultrafiltration, nanofiltration 
and reverse osmosis, also integrated with each other) for the 
treatment of surface and/or groundwater and/or industrial 
wastewater containing various types of pollutants for 
obtaining high quality streams. 

CNR-ITM is pioneer in innovative membrane 
operations as membrane contactors, in particular Membrane 

Distillation (MD), Membrane Crystallization (MCr), Membrane Emulsification (ME), Membrane Dryer 
(MDry) and Membrane Condenser (MCo) for the recovery of water from gaseous or liquid streams.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CNR-ITM is involved also in the development of membranes and membrane processes for 

gas separation and conversion, correlating the reaction performance to membrane morphology, 
catalytic activity, membrane module design and its configuration, etc. Some examples are CO2 and 
CH4 conversion/separation and reuse, H2 production & purification, biomethane purification from 
biogas upgrading as a source of renewable energy, etc. with energy-efficient polymeric gas 
separation membranes, catalytic and photocatalytic membranes and inorganic membrane reactors.  

Remarkable are the activities of CNR-ITM aiming at the valorization and transformation of 
products and by-products of the agro-food 
production. Conventional membrane operations 
and innovative (membrane distillation, osmotic 
distillation, pervaporation) are studied to 
improve the quality of food production (fruit 
juices, beverages, wine and beer, milk, etc.) and 
for the recovery of substances with high added 

NaCl and MgSO4∙ 7H2O 
recovered from brine stream via 

MCr 

Kiwi Juice clarification by UF process 

PVDF hollow fiber 

Membrane contactor operations 
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value (biophenols, antioxidants, etc.) from vegetable sources and from wastes of agro-food 
production.  

Research activities of CNR-ITM also concern development and innovation in the membrane 
biotechnology sector in order to produce and/or modify products and/or processes, enhancing their 
properties and functions. The research aims to recover, separate, purify and concentrate substances 
with high added value with interest in the biotechnology, pharmaceutical, food, chemical and 
biorefinery sectors. 

A hallmark of the ongoing research in the biomedical field is the 
design and development of bioactive polymeric membranes able to boost 
specific cell responses for applications in tissue engineering and 
regenerative medicine. Membrane systems including membrane 
bioreactors are developed to create in vitro 3D tissue/organ analogues 
that serve as reliable models for studying both physiological and 
pathological conditions of different tissue districts (e.g., stem cells, liver 
cells, neurons, epithelial cells, endothelial cells, osteoclasts/osteoblasts, 
lymphocytes) and for testing drugs and new therapeutic molecules.  

CNR-ITM’s mission is also the prototyping of the results of major applicable interest as 
reached in various research programme as well as the training and the technological transfer in the 
various sectors.  

With more than 100 personnel units (including 40 permanent staff, 5 associated professors, 
and several research contracts, PhD students, foreign visiting scientists, master students, trainees), 
CNR-ITM is internationally recognized for its peculiar skills in membrane technology with established 
collaborations with various Research Institutes, Universities, and Companies located in Italy, 
Europe, North-Africa, Middle East, China, South Korea, Japan, India, Brazil, United States, and 
Australia. This reflects a remarkable ability to attract funds for research, development and high 
education, affecting the socio-economic and cultural environment. CNR-ITM attracts many 
researchers from renowned foreign Universities and Research Institutions, generating a dynamic 
and multicultural environment that enriches and stimulates further the activities of the Institute. 

ITM-CNR participates and coordinates various research projects on a national and 
international level, sponsored by European Union (e.g. Amecrys, Matching, Innomem, Vicinaqua), 
by the Italian Government and by various industrial groups.  

CNR-ITM Website:  www.itm.cnr.it  

 https://twitter.com/itmcnr?s=20 

  https://www.linkedin.com/company/itm-cnr/ 

 https://www.facebook.com/cnritm/ 
  
  

Human full-skin 
membrane system 

 

http://www.itm.cnr.it/
https://twitter.com/itmcnr?s=20
https://www.linkedin.com/company/itm-cnr/
https://www.facebook.com/cnritm/
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Membrane Science & Technology Research Center of Nanjing Tech University 

The Membrane Science and Technology (MST) 
Research Center of Nanjing Tech University 
(NJTech) is a globally-renowned leading membrane 
institute officially founded in 1994. It is located in 
Nanjing, an ancient Chinese capital city, which is the 
capital of Jiangsu Province in east China. The 
founder of the MST research center Prof. XU 
Nanping, a member of the Chinese Academy of 
Engineering, has proposed the processes-oriented 
approach to conduct research for membrane design, 
production and application. And an innovative 
industry-university-research corporation system is 
developed for knowledge-to-value engagement of the membrane technology. 

MST research center is committed to education, research, and industrialization in the membrane 
field. It takes a major responsibility on state strategic policies consultation for membrane materials 
and membrane technology development. Resources from national-level platforms as State Key 
Laboratory of Materials-oriented Chemical Engineering (MCE) and National Engineering Research 
Center for Special Separation Membrane (SSM) contribute to the research center. The main 
research scopes of MST research center include liquid separation, gas separation and special 
separation for process industries. For two decades, the MST research center has robustly developed 
with a growing academic organization (at Nanjing Tech University) and industrial extensions to 
Jiangsu Membrane Industry Park (MIP).  

 
MST research center is devoted to frontier research on membranes and membrane processes 

to meet scientific challenges and needs of the nation’s technology advancement.  
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It pioneers the transfer of ceramic membranes from the laboratory research to industrialization. 
The accomplishment has been honored with national-level award several times since 1998, starting 
with scaling-up production of microfiltration (MF) and ultrafiltration (UF) ceramic membranes with the 
sol-gel processes. Production capacity of nanofiltration (NF) ceramic membrane has reached 5,000 
m2 per year. The ceramic membrane technologies developed by MST research center have had a 
significant impact on domestic and international level. 

MST’s ceramic membrane products have been successfully 
used in fermentation purification processes and sugar 
production industry for liquid separation, and its zeolite 
membranes have been used in more than 200 chemical 
engineering projects for industrial solvent dehydration. The 
researchers have also developed ceramic membrane reactors 
(CMRs), a key technology for liquid phase reactions containing 
ultrafine catalysts in the petroleum industry.  

The integrated membranes 
technology for wastewater 
treatment developed by MST 

research center helped realize “zero-pollution discharge” 
of paper pulp wastewater for the first time in the world. The 
comprehensive plant deals with wastewater 40,000 tons per 
day and the used water is completely recovered. Thousands 
of tons of CODs are reduced annually and industrial salts are 
separated and obtained from the paper pulp wastewater.  

Membranes for gas separation at MST research 
center are focused on oxygen permeance, methane capture, 
carbon dioxide capture, VOCs recovery, as well as gas-
particle separation. Fast- growing efforts in this area include 
multi-channel hollow fiber of perovskite membrane for O2 
permeance at high temperature, zeolite membrane for molecular sieving and CH4/CO2 separation, 
PDMS/inorganic composite membrane for VOCs recovery and wine refining, SiC membrane for de-
dusting industrial gas, and grafted-PTFE nanofiber membrane for respirators and the removal of 
airborne particulate matters.  

MST research center has launched new teams to develop the 
next-generation advanced membranes such as two-dimensional-
materials membrane, block-copolymer homoporous membrane, thin-
film-composite polymeric membrane and biosensing composite 
membrane. The team established “confined mass transfer” theory to 
interpret the unprecedented molecular separation properties achieved 
in two-dimensional-materials membrane with sub-nanosized 
interlayer channels and to reveal the mechanism for breaking the 
trade-off limit. 
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There are about 40 permanent staff and 300 postgraduate students active on membrane 
research at the center. MST staff have published more than 1100 scientific articles in journals such 
as Nature; and authorized more than 200 Chinese invention patents and 20 international invention 
patents; won five national science and technology awards (National Technology Invention Award and 
National Science and Technology Progress Award); and incubated a dozen companies. The 10th 
ICOM congress was hosted by MST research center in 2014. 

 

MST research center becomes a formidable force in China’s membrane technology 
development. It combines together the academic part and the tech-transfer part and propels 
knowledge to know-how industries. The MST entrepreneurship foundation sponsors the laboratory 
projects for kick-off, scaling-up, and prior to commercialization. Research activities involved in the 
full-chain system has fostered a vibrant and strong entrepreneurial culture at the center.  

To date, there are eight categories of membrane products 
developed at MST research center and industrialized at the 
Membrane Industry Park. For example, spin-off companies 
commercialize the inorganic membranes including porous ceramic 
membrane (Jiuwu High-tech Company) and zeolite membrane (Nine 
Heaven Company), and the organic membranes including PDMS 
composite membrane (Long Membrane Company), PTFE nanofiber 
membrane (Jiulang High-tech Company) and PVDF hollow fiber 
membrane (JYMEM Company). The Jiuwu High-tech Company 
(stock code 300631) has become the largest ceramic membrane 
manufacturer in China with 60% domination of domestic market. MST’s teams are conducting 
membrane research and tech-transfer that is both environmentally and commercially significant. In 
total, 2,000 pieces of membrane equipment have been built up and billions (RMB) of economic 
benefit has been created.     

MST research center warmly welcomes students, scholars and entrepreneurs around the world. 
The foreign exports from Europe, North America, UK and Asia have collaborated as senior 
consultants and joint professors with MST research center. Students are exchanged under Bilateral 
Agreement between the universities from USA, Australia, Italy, Japan and Korea. International 
projects on research and engineering have been cooperated with abroad partners of institutions and 
companies. The education exchange, research cooperation and technology advancement are the 
essential perspectives in a global vision of the MST research center. 
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Overview of Books on Membrane Technology 

ELEMENTS OF MEMBRANE SEPARATION PROCESSES 

by David Hasson 
ISBN 0-86689-077-7 
 
Balaban Desalination Publications 
 
The main purpose of the present work is to serve as an introductory 
textbook for a one semester course on membrane separations. The 
material presented in the book is the outcome of continual development 
over the years of a membrane course taught by the author at the Chemical 
Engineering Department of the Technion–Israel Institute of Technology. 
 
 
 

 
The first part of the book deals with basic aspects of the membrane field:  
• Overview of membrane processes 
• Manufacture and characterization of membranes 
• Equilibria and transport models 
• Donnan processes.  
The second part of the book is dedicated to technological aspects of the major membrane 
separation  
processes:  
• Reverse osmosis 
• Ultrafiltration 
• Gas separations 
• Electrodialysis 
• Pervaporation 
Each chapter is followed by Homework problems which are accompanied by the final answers 
 

 

DESALINATION TECHNOLOGIES 

1st Edition 
Design and Operation 
 
Authors: Iqbal Mujtaba Md Tanvir Sowgath 
Paperback ISBN: 9780128137901 
Imprint: Elsevier 
Published Date: 1st February 2022 
 
Description 
Desalination Technologies: Design and Operation sets the scene for 
desalination technologies as a long term solution to freshwater 
demand by analyzing the current demand for water, available water 
resources and future predicted demand. The book captures recent 

developments in thermal desalination (multistage flash desalination, multi-effect evaporation, vapor 
compression), membrane desalination (forward osmosis, reverse osmosis, pressure retarded, 
electrodialysis, membrane distillation, ultra-, nano-, and micro-filtration), and alternative processes 
such as freezing and ion exchange. Both dynamic and steady state models (from short cut, simple, 
to detail) of various desalination processes are discussed. 
The book is intended for (under)graduate students in chemical engineering and postgraduate 
researchers and industrial practitioners in desalination. 
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Key Features 
Provides the fundamentals of different desalination processes 
Includes desalination modeling from short and simple, to detailed and more advanced 
Discusses desalination optimization and synthesis to reduce environmental impact 
Handles thermo-physical property models and correlations 
Includes case studies to give a clearer understanding of desalination 
Readership 
(Under)graduate students in chemical engineering; researchers in academia and industry working 
on desalination 
 
Table of Contents 
1. Introduction 
2. Thermal Desalination 
3. Steady State Modelling 
4. Dynamic Modelling 
5. Optimization 
6. Desalination Control 
7. Hybrid Desalination 
8. Freeze Desalination 
9. Application of Neural Network Techniques in Desalination 
10. Use of Renewable Energy in Desalination and Future Directions 

 
 

MEMBRANES WITH FUNCTIONALIZED 
NANOMATERIALS 

1st Edition 
Current and Emerging Research Trends in Membrane Technology 
Editors: Suman Dutta Chaudhery Mustansar Hussain 
Paperback ISBN: 9780323859462 
Imprint: Elsevier 
Published Date: 1st February 2022 
 
Description 
Membrane technology has numerous applications, ranging from 
water treatment, medical applications, and fuel cells, to food and 
beverage industries. Researchers and practitioners working in these 
areas need to be aware of recent developments of membrane 

technology. 
Membranes with Functionalized Nanomaterials provides researchers and practitioners with basic 
and advanced knowledge of sustainable membrane technology. The book summarizes recent 
progress made in novel functionalized nanomaterials (FNMs) used in modern membrane 
technology. It gives a comprehensive overview of state-of-the-art technologies in the field of 
nanomaterial-based membranes and provides in an in-depth and step-by-step way the foundational 
scientific knowledge on various sustainable membranes with FNMs technologies and their impact 
on society and in various industries. Readers get a handbook in a compact form with various aspects 
of FNMs-based sustainable membranes. 
 
Key Features 
Explores innovative strategies to fabricate functionalized nanomaterials-based membranes 
Evaluates the advanced functionalized nanomaterials-based membranes and other transformational 
options 
Offers a detailed spectrum of applications of sustainable functionalized nanomaterials-based 
membranes 
Readership 
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Postgraduate students and researchers and professors in the field of chemical engineering and allied 
fields, such as environmental science and engineering. Industry practitioners working in the field of 
water treatment, gas purification, fuel cells 
 
Table of Contents 
Modern Perspective in Membrane Technologies- Sustainable Membranes with FNMs 
2. Theoretical Concepts of Membrane-Nanomaterial composites 
3. Candidates of FNMs based Membranes 
4. Fabrication of Sustainable Membranes with FNMs 
5. Sustainable Membranes with FNMs for Water Resources 
6. Sustainable Membranes with FNMs for Environmental Applications 
7. Sustainable Membranes with FNMs for Biomedical Applications 
8. Sustainable Membranes with FNMs for Energy Generation & Fuel Cells 
9. Sustainable Membranes with FNMs for Pharmaceuticals and Personal Care Products 
10. Commercialization Challenges of Sustainable Membranes with FNMs 
11. Membranes with FNMs for Sustainable Development 
12. Future Prospects of Sustainable Membranes 
Details 
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Focus on Research 
 

NANOSTRUCTURED POLYMERIC MEMBRANES GROUP AT KAUST 

 
The Nanostructured Polymeric Membranes group at KAUST does an extensive work starting from 
targeted polymeric material synthesis, formulations to create advanced membranes to membrane 
module development and fabrication of pilot-scale devices for versatile applications. 
We work on synthesis and functionalization, controlled polymerization, click chemistry, and surface 
modification for material development. For the membrane manufacture as flat-sheet, hollow fiber, 
and porous particles, fundamental aspects of thermodynamics and rheology of polymer solutions, 
the self-assembly of block copolymer, and phase separation mechanisms are investigated. Green 
solvents, different methods of polymer crosslink in bulk, surface, and pore functionalization are being 
explored. Multilayer membranes are prepared by spin-coating, dip-coating, and interfacial 
polymerization with advanced building blocks, as well as co-extrusion of bilayer hollow fibers for gas 
separation, air dehydration, water purification, biological, chemical and pharmaceutical separations.  
We have semi-industrial scale hollow fiber and flat sheet fabrication machines that can deliver square 
meters of the membrane in due time for pilot-scale up of various membrane processes while potting 
membrane modules of various dimensions.  
We use different cutting-edge membrane characterization equipment to link the fundamental 
membrane properties with the observed/expected membrane separation performance to pave its 
pathway towards industrial scale application. We use different scanning and transmission electron 
microscopy methods, including cryo, focused ion beam, atomic force microscopy for morphological 
characterization, thermal analysis, porosimetry, infrared spectroscopy, and nuclear magnetic 
resonance for polymer and chemical characterization. We also use synchrotron facilities for small-
angle x-ray scattering and time-resolved self-assembly characterization. 
One of the many fascinating works we do is the development of hollow fiber membrane 
dehumidifiers. Air dehydration technologies with low energy consumption using non-toxic materials 
is important in industrial and domestic applications. Herein, nanocomposite polymeric hollow fibers 
with high dehydration capability were-demonstrated. In one of the approaches in collaboration with 
the University of Aveiro, green amino acid-based ionic liquids were encapsulated in designed sub-
micron carbon capsules (ENILs), and dispersed in polydimethylsiloxane (PDMS) coating layers. The 
effect of different coating compositions and operation conditions on the water vapor permeance and 
selectivity of water vapor over nitrogen was investigated using vacuum and sweep gas as a driving 
force. Both sorption and permeation results suggested strong interactions between water vapor and 
the encapsulated ionic liquid component of the nanocomposite membrane. The selectivity properties 
greatly depend on the synergistic presence of defect free PDMS coating and amount of ENIL loaded. 
A linear increase in the water vapor over nitrogen selectivity was observed until 50% ENIL loading 
in PDMS. The membrane systems had an apparent water vapor permeance of 2.9 m3 (STP)/h m2 
kPa and selectivity of 3317, which are promising characteristics for application in membrane air 
dehumidification and other dehydration processes. 
 
 

This article is written by Dr. Ir. Abaynesh Yihdego Gebreyohannes, 
fallouts of the European Doctorate in Membrane Engineering 
(biography below). 

She has more than ten years of research experience in Membrane 
Technology for water treatment, bioenergy generation, and waste 
valorization. She worked as a researcher at KU Leuven, Belgium, and 
the Italian National research council (ITM-CNR) to develop smart 
polymeric membrane and hybrid membrane processes for versatile 
applications. She is currently working as a researcher at the KAUST 

Nanostructured Polymeric Membranes Lab of Professor Suzana Nunes (http://npm.kaust.edu.sa) 
(Advanced Membrane and Porous Materials Center), on developing membranes from material to a 
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full-scale prototype under the KAUST cooling initiative. This project will deliver advanced super-
efficient sustainable air conditioning technologies for Saudi Arabia and the world.  
Abaynesh has received the Joint Excellence award in Membrane Engineering by the European 
Membrane Society (EMS) and the European Federation of Chemical Engineers (EFCE), for her 
outstanding work on the membrane for wastewater. She also received the best exploitation plan 
award for Exploitation of Research-Technology & Knowledge Transfer from KU Leuven, EMDJ grant 
from European Commission, and research project and travel grants from FWO, Belgium. 
Abaynesh is also an active member of the European Membrane Society (EMS), the World 
Association of Membrane Societies (WA-MS) education group, the African membrane society 
(AMSiC), and the North American membrane Society (NAMS). She holds an Erasmus Mundus joint 
Ph.D. in Chemical/Membrane Engineering from UNICAL Italy, KU Leuven Belgium, Paul Sabatier, 
Toulouse III, France, and MSc from Gent University, Belgium. She has more than 30 peer-reviewed 
articles, five book chapters and supervised more than 10 Ph.D., master, and bachelor students. 
Before joining Gent University, Abaynesh worked as a lecturer at Addis Ababa University and Bahir 
Dar University, Ethiopia.  
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Highlights 

• Membrane technologies' unique features fit with 

the requirements of Space missions. 

• Integrated systems can purify water, minimize 

wastes and extract useful substances. 

• Membrane modules can separate CO2 (e.g., 

from cabin air) allowing methane production. 

• Membrane based electrolytic cells can produce 

H2 from water and oxygen from CO2. 

• Specific studies on membrane transport and 

fouling under microgravity are required. 

 

 

Abstract 

Space engineering focuses on the design of technical solutions for deep Space exploration. The 

main requirements, particularly in long-duration manned missions, deal with the minimization of the 

volume, weight, power consumption and cost. In addition, safe procedures are essential. These 

issues can be optimally addressed by Membrane technologies. Membrane engineering has 

demonstrated on Earth several advantages in the logic of Process Intensification related to the 

intrinsic low footprint, modularity, high efficiency and low energy consumption. Space exploration 

offers new opportunities for science and technology. Great efforts are devoted towards innovative 

solutions that could be also useful for our daily life. 

Significant challenges already tackled by membrane operations such as water desalination, 

separation of small molecules such as gases, can be translated to solve special challenges of Space 

missions. Membrane modules can be applied to supply freshwater and energy, as well as to the 

management of wastes and for the atmosphere cleaning that are among the most urgent needs in 

human spacecrafts. This review discusses the membrane share in the Space engineering, starting 

from successful applications on Earth and focusing on water treatment and on CO2 separation and 

conversion, addressing also In Situ Resource Utilization (ISRU) applications in extra-terrestrial 

environments. 
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News of interest  
 

 

GREETINGS TO ALL EMS MEMBERS FROM THE NEW EMS COUNCIL 
 

With the on-line meeting held on Monday, 8th February 2021, the new EMS council for the next 2 
years started to work on scheduled tasks from the old council and the development of new ideas. 
More to come in the next months! 
In the meantime, the new EMS Council want to give greeting all EMS members, and to gratefully 
acknowledge the great work of the departing members (Carla Portugal, Davide Mattia, Frank 
Lipnizki, Luboš Novák, Maria-Chiara Ferrari). 
The actual EMS Council is so formed: 
EMS President – Anthony Szymczyk 
EMS Vice President(s) – Maria Grazia De Angelis, Alexey Volkov 
EMS Council Secretary – Elena Tocci 
EMS Treasurer – Maria Grazia De Angelis 
EMS Council Members – Alexey Volkov, Anthony Szymczyk, Carla Brazinha, Elena Tocci, Eric 
Favre, Ilya Vorotyntsev, Karel Friess, Marco Stoller, Maria Grazia De Angelis 
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Membranes 2021 YOUNG INVESTIGATOR AWARD (2,000 CHF) 

Nomination deadline: 31 October 2021 

Nominate    

Dear Colleagues, 

We are pleased to announce that Membranes is now inviting nominations for the Membranes 2021 Young 
Investigator Award. This prize will be given to one young investigator in recognition of her/his excellence in 
the field of membrane technology and its applications. All nominations will be assessed by an Evaluation 
Committee led by the Editor-in-Chief, Prof. Dr. Spas D. Kolev. 

The prize: 
– 2000 CHF (Swiss Francs); 
– The option to publish one paper free of charge in Membranes after peer review before the end of 2022; 
– An engraved plaque. 

Eligibility and Requirements: 
 
– Must be below 40 years of age and have received their PhD no more than 10 years prior to 31 December 
2020; 
– Must have produced ground-breaking research and made a significant contribution to the advancement of 
the membranes research field; 
– Candidates must be nominated by senior scientists. 

List of Documents for Nomination 
– Detailed Curriculum Vitae, including an updated publication list and a list of the researcher’s own research 
grants; 
– Birth certificate or other proof of age; 
– Scanned copy of doctorate certificate; 
– Signed nomination letters from two established senior scientists. 

Schedule 
Open for nominations: 10 March 2021 
Nomination deadline: 31 October 2021 
Winner announced: 31 December 2021 

How to submit nominations? 
The nominations must be submitted online. 

Contact 
Membranes Editorial Office 
membranes@mdpi.com 

 

  

https://www.mdpi.com/journal/membranes/awards/submit/1361
https://www.mdpi.com/journal/membranes/awards.pdf/0/pdf_92_2021_2_award.pdf
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Open Position  
 

Work @HKUST 
The Warmest Chinese New Year Greetings from The Hong Kong University of Science and 
Technology (HKUST)! In the New Year of the Ox, we wish to share with you some exciting career 
opportunities! 
  
HKUST will open its new Guangzhou campus in September 2022. The new campus plans to 
recruit 400 regular faculty in the next 5 years in all research areas, in addition to over 165 new 
regular faculty in our current Hong Kong campus. The recruiting plan also covers several 
special initiatives, such as the Synthetic Biology Initiative. Faculty at all ranks are welcome! 
  
We will be very grateful if you could alert your students, postdocs and colleagues to this very unique 
career opportunity. Please visit https://gz-faculty-recruitment.hkust.edu.hk/ to learn more about our 
recruitment. If you know a senior faculty who might be interested, discreet inquiries can be made 
at facultyhire@ust.hk. 
  
Founded in 1991 as the first research university in Hong Kong, HKUST consistently ranks among 
the top 50 universities in the world and the world’s best young university in Times Higher Education 
and QS ranking. With a strong focus on innovation, HKUST graduates were ranked 10th worldwide 
in the Global University Employability Survey 2019 by the New York Times. 
  
Both HKUST and HKUST(GZ) offer very competitive starting salaries (comparable to the US) with 
generous retirement, medical and other benefits such as sabbatical leave and waterside campus 
housing. They are also among the most beautiful campuses in the world.  
  
For any inquiry, please reach us via facultyhire@ust.hk. Again for more information, please visit our 
recruitment website (https://gz-faculty-recruitment.hkust.edu.hk/). 
  
Thank you so much in advance! We hope that your 2021 will be surrounded by happiness and good 
health. Look forward to hearing from you soon! 
  
  
Sincerely, 
  
Prof. Yang WANG 
  
Vice-President for Institutional Advancement 
on behalf of the HKUST Faculty Search Committee 

  

https://t.radica.ust.hk/activities_web/track/click?msgid=c0c67e9b-02db-4b6c-9cec-97ed90b65609&linkid=5fea83bfe71cb90001ceeb21
https://t.radica.ust.hk/activities_web/track/click?msgid=c0c67e9b-02db-4b6c-9cec-97ed90b65609&linkid=60210097e71cb90001e226bd
https://t.radica.ust.hk/activities_web/track/click?msgid=c0c67e9b-02db-4b6c-9cec-97ed90b65609&linkid=602b260be71cb90001e47637
https://t.radica.ust.hk/activities_web/track/click?msgid=c0c67e9b-02db-4b6c-9cec-97ed90b65609&linkid=602b260be71cb90001e47636
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Work @ Ikerbasque 
 
(https://info.ikerbasque.net/c/2w9w5w/yhk9fszt/cc7knpnk61i) 
 
Ikerbasque offers 10 permanent positions for researchers 
willing to develop a long long-term scientific career in the Basque 
Country. This call is open to both: 

 Established researchers, with 8 to 12 years of postdoctoral experience, will obtain a permanent 
position positionas Research Associates Associates. 

 Senior leading researchers, with longer research experience, will obtain a permanent position as 
Research ProfessorsProfessors. 

 Selected candidates will carry out their research in one of the universities of research institutions 
of the Basque Country. 

 These positions are financed by the Basque Government, the European Commission and the 
host institution where the researcher will develop her/his research: therefore, the acceptance letter 
of the host institution is mandatory mandatory. 

 Researchers are expected to perform independent research research. They should be capable 
of attracting competitive funding and 
leading their own research lines. 

 Applications from women are especially welcome.  
 
Selected researchers are offered 10 permanent employment contracts , with full social security 
under the Spanish Labour law, to develop a along -term scientific career in research center and 
universities of the Basque Country. 

 The evaluation committee will grant the permanent positions as Research Associate or 
Research Professor , based on the evaluation and seniority of the selected candidates. 

 Salaries will be in line of the current salaries in the Basque research institutions, and they will 
be consistent with the experience of the candidate. 

 Initial moving allowance up to 5,000 € is provided for international moves. 
 A start -up funding is provided for the initial research costs. 

 
The applicants must have their PhD completed before January 2013. 

 This call is open to both: 
 Established researchers, with 8 to 12 years of postdoctoral experience will obtain a 

permanent position as Research Associates Associates. 
 Senior leading researchers, with longer research experience, will obtain a permanent 

position as Research Professors Professors. 
 Only researchers with a solid research track and international research experience will be 

considered. 
 Demonstrated intellectual independence and scientific maturity are also required. Researchers 

are expected to perform independent research. They should be capable of attracting competitive 
funding and leading their own research lines. 

 Researchers with a permanent position in the Basque Country are not eligible under this call. 
 
Candidates must apply online before September 10, 2021, at 13:00, CET, at Ikerbasque CALLs - 
Home including: 

 CV and the proposed research project. 
 At least two reference letters. 
 An acceptance letter from the host institution, which is mandatory since the positions are partly 

co co-funded by the host institution. 
 Applications from women researchers are specially welcome. 
 Open to all research areas areas. 

Apply now (https://info.ikerbasque.net/c/2w9w5w/yhk9fszt/5vjb0jzdika ) 
 

 

  

https://info.ikerbasque.net/c/2w9w5w/yhk9fszt/cc7knpnk61i
https://calls.ikerbasque.net/
https://calls.ikerbasque.net/
https://info.ikerbasque.net/c/2w9w5w/yhk9fszt/5vjb0jzdika
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NOVO NORDISK FOUNDATION PHD STUDENT IN DOWNSTREAM PROCESSING FOR 

EXTRACTION AND PURIFICATION OF INTRACELLULAR PRODUCTS 

 

Location: Technical University of Denmark 

Type: PhD student 

 

Job description: https://www.kt.dtu.dk/om-os/jobliste/job?id=6e72a5e3-bd12-4ef4-bef2-

9ed0a85338f0 

 

If you are an ambitious chemical or biochemical engineer who would like to develop your career on a solid 

basis of knowledge of unit operations for separation and purification of bioproducts with high interest at 

industrial level, this position funded by Novo Nordisk Foundation is the perfect one to fulfill your dreams and 

ambitions. 

Biomanufacturing is one of the fastest growing fields and a driver for the transition from a fossil-based to a 

circular bio-based economy and a sustainable future. If you would like to become an expert in this strategically 

important interdisciplinary field and contribute to the green transition, we have an opportunity for you: 

The departments of Chemical and Biochemical Engineering and the Novo Nordisk Foundation Center for 

Biosustainability (CfB) at the Technical University of Denmark offers a position as a PhD student in the field of 

downstream processing of biologically-produced polymers. This position will be hosted at the Center for 

Process and Systems Engineering in close collaboration with the Systems Environmental Microbiology 

laboratory at CfB working with separation and purification unit operations i.e. liquid-liquid extraction, solid-liquid 

extraction, filtration, chromatography among others, particularly at pilot plant scale. This PhD project is part of 

the PhD Program of the Fermentation Based Biomanufacturing (FBM) Initiative at DTU where we educate true 

biomanufacturing experts with interdisciplinary competences in cell factory-engineering and process 

engineering with a strong focus on industrial applications. 

The FBM Initiative is funded by the Novo Nordisk Foundation, and under this initiative, scientists from DTU 

Chemical Engineering, DTU Bioengineering, and the Novo Nordisk Foundation Center for Biosustainability 

work together to engineer new or optimized production hosts or processes and solve the interdisciplinary 

challenges of large-scale bioproduction. The FBM Initiative’s research infrastructure includes a well-equipped 

fermentation core with an automation and high-throughput micro-fermentation unit, a pre-pilot plant and a pilot 

plant. Located in the Copenhagen area, one of the world’s strongest biotech hubs, DTU’s FBM Initiative offers 

a unique and internationally leading education and research environment with exceptional conditions for 

biotech career starters. 

This is one of six PhD student positions available on the FBM PhD program this year. 

The expected starting date is 1st of October 2021. 

 

Responsibilities and qualifications 

Your overall focus will be to strengthen the department’s competences within the field of downstream 

processing, with special focus on the development of novel or improved separation methods and sequences 

for separation or purification of intracellular products after fermentation. You will work with nearby colleagues, 

and with both academic and industrial partners in Denmark as well as abroad. 

 

Your primary tasks will be to: 

Explore and develop new methods or strategies for extraction and separation of products contained in bacterial 

cells after fermentation at different scales. 

Design process for high-yield recovery of biopolymers in a green and sustainable fashion. 

https://www.kt.dtu.dk/om-os/jobliste/job?id=6e72a5e3-bd12-4ef4-bef2-9ed0a85338f0
https://www.kt.dtu.dk/om-os/jobliste/job?id=6e72a5e3-bd12-4ef4-bef2-9ed0a85338f0
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Operate pilot plant equipment and optimize conditions towards recovery and purification of bacterial 

polyhydroxyalkanoates. 

Teach and supervise BSc and MSc student projects. 

You must have a two-year master’s degree (120 ECTS points) on Chemical or Biochemical Engineering or a 

similar degree with an academic level equivalent to a two-year master’s degree. The candidate must have 

previous experience in downstream processing or handling of unit operations, particularly extraction, 

chromatography or filtration, preferably at pilot plant scale. Previous experience with handling bio-based 

polymers and/or purification protocols will be also positively assessed. 

Approval and Enrolment 

The scholarships for the PhD degree are subject to academic approval, and the candidates will be enrolled in 

one of the general degree programmes at DTU. For information about our enrolment requirements and the 

general planning of the PhD study programme, please see the DTU PhD Guide. 

Assessment 

The applications will be assessed based on the qualifications, academic and personal skills of the candidates. 

Further information 

Further information may be obtained from Professor Manuel Pinelo, mp@kt.dtu.dk. 

You can read more about the Department of Chemical Engineering at www.kt.dtu.dk/english. 

If you are applying from abroad, you may find useful information on working in Denmark and at DTU at DTU – 

Moving to Denmark. 

Application procedure 

Your complete online application must be submitted no later than 15 August 2021 (Danish time). Applications 

must be submitted as one PDF file containing all materials to be given consideration. To apply, please open 

the link “Apply online”, fill out the online application form, and attach all your materials in English in one PDF 

file. The file must include: 

A letter motivating the application (cover letter) 

Curriculum vitae 

Grade transcripts and BSc/MSc diploma 

Excel sheet with translation of grades to the Danish grading system (see guidelines and Excel spreadsheet 

here – in the right hand column) 

Incomplete applications will not be considered. You may apply prior to ob-tai-ning your master’s degree but 

cannot begin before having received it. 

All interested candidates irrespective of age, gender, disability, race, religion or ethnic background are 

encouraged to apply. 

mailto:mp@kt.dtu.dk
http://www.kt.dtu.dk/english

