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1 Background and objectives  

There is an urgent need to optimize resource use. The European Commission and the Member 
States have paid in recent years increasing attention to investigate high maturity innovative 
technologies that involve efforts for economic and market competitive nutrient recovery and 
subsequent recycling from different waste sources. This theme is also interconnected to the new 
EU1008/2019 Fertilising Products Regulation, that will be implemented from 2022. The recovery 
of nutrients in a product form free of contaminants, with a stable composition, can promote its 
use as a fertilizer, contributing to being less dependent on fuel-derived fertilizers or rock mining. 
The main objective of recovery is, therefore, to encourage recycling of recovered nutrients as 
fertilizers and convert applied scientific knowledge matured research results into market 
competitive technologies and products. During the last decade, many EU-scientific projects have 
joined efforts to identify the best strategy, from an environmental and socio-economic 
perspective, for the industrial scale-up of its innovative process, creating high-value products 
from agro-food residues.  

The selection of a specific nutrient recovery technology depends on the input waste stream 
characteristics and has a strong influence on the composition and properties of the resulting 
fertilizer/end-product. The potential of particular technologies has been already underscored, 
e.g. struvite crystallization, microalgae production, membranes, etc. Still, the use of recovered 
bio-based fertilizers is currently not or not sufficiently encouraged in environmental legislation 
(mostly these products are still classified as waste), although some of them have similar 
properties as conventional fossil reserve-based chemical fertilizers. 

The most promising technologies for nutrient recovery to date that are tested at full scale are 
phosphorus (P) precipitation/crystallization for P recovery, high concentrated P recovery from 
food grade animal bones and ammonia stripping / absorption, for nitrogen (N) recovery. Besides 
that, other technologies are making their way to full-scale applications and are near to the 
commercialization. However, the legislative bottlenecks hinder the marketing and efficient use of 
bio-based products. Furthermore, there is still low awareness between the agricultural 
practitioners about these commercially “ready for practice” technologies drawn from high 
research maturity applied for scientific programs.  

Therefore, it is essential to spread the knowledge and information about the insufficiently 
exploited N/P recovery innovations (technologies, products, practices). The NUTRIMAN project 
aims to identify these market-competitive technologies, and disseminate them through a 
multilingual web platform, multilingual abstracts in the EIP-AGRI format and best practice field 
demonstrations for farmers. Hence, these technologies and products will be discussed, providing 
some general information about the fundamental principles, applications, specific challenges, 
opportunities and research needs. 

 

2 Introduction to current N&P recovery technologies and products 

The NUTRIMAN TN scope is to compile N&P recovery technologies and products ready for 
practice. Main activities are to summarise, share and present those proven demonstrated 
matured (at least >TRL6 successfully completed maturity level and above) innovative results, 
existing best practices, and research findings that are near close to being put into practice, but 
not sufficiently known or used by practitioners. 

There is a diverse range of technologies that can be applied for waste processing. However, not 
all of them can be considered as nutrient recovery technology.  We consider a nutrient recovery 
technology a process that creates an end-product with higher N or P concentrations than the 
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untreated stream, or that separates the N and P from organic compounds, with the aim to 
produce an end-product that is fit for use in the chemical or fertilizer industry or as a chemical 
fertilizer substitute. The input of the waste stream will determine which technologies can be 
applied. Concentrated waste streams such as manure typically entail more extended processing, 
including a cascade of different technologies. Sludge from wastewater will preferably be treated 
to produce ashes of precipitates after eliminating the N (e.g. nitrification/denitrification).  

Based on their fertilizer composition, we classified the current available recovered products as 
N&P, N or P products. Previous studies have described that the two recovered bio-based 
products that offer the highest potential for agricultural valorisation are struvite from chemical 
precipitation and Ammonium sulphate from stripping and acidic air scrubbing (Vaneeckhaute et 
al., 2017).   

Within NUTRIMAN project we aim to identify the maturity status of the currently available N & P 
recovery technologies in the EU, as well as the characteristics of the bio-based fertilizer that can 
be recovered (describing the type of quality tests that they have completed) and the marketing 
value of each product. Fig 1 shows an overview of the technologies and Fig 2 an overview of the 
product categories available in the EU based on the literature review.  

 

 

Fig.1 Summary of the technologies for N & P recovery 

 

 

Fig.2 Summary of the N & P recovered products 
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3 Collection of matured innovative research results from the field of 
Nitrogen and Phosphorus recovery EU28 technologies and products 

3.1 Systematic flow for the collection of N & P recovery technologies and products 

The target of WP2.1 is to collect over 100 matured N & P recovery technologies and products 
from existing research and practice in EU27. To include as many potential technologies and 
products as possible, we designed a systematic flow to search and collect relevant information 
(Fig.3). The collection of the database ended up in a compilation in the form of a long list of all 
available technologies and products within the frame of NUTRIMAN. Afterwards, a pre-selection 
of those that meet the high maturity and other specific project criteria were identified in the so-
called matured list. Further information on the selection criteria is described in the following 
sections. 

 

 
 

Fig.3 flow schema of WP2.1 collection of matured innovative N & P recovery technologies and products  
 

3.2 Identification of the main parameters to be included in the collection  

For the evaluation of the collected N &P recovery technologies and products, the following 
parameters were included in database collection: 

 Basic information, including the name of technology/product, linked project and contact 
details. 

 For technology: input material, output material, processing aim, process conditions, 
maturity and status (TRL); scale and productivity; added value and innovation; operational 
cost (if available).    

 For product: quality characterization including contents of N/P and other nutrients; 
development status; current or estimated price; legal status; practice recommendation.    
 

3.3 Identification of information sources 

The existing N & P recovery technologies and products can be derived from research results of 
ongoing or finished projects, or from practical managements from companies and farmers. As a 
starting point, a database of projects was available for information collected through the 
Biorefine Cluster Europe (BCE; www.biorefine.eu) managed by UGent. The BCE contains links to 
49 projects  as well as access to information, companies, and networks of the biobased economy. 
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To cover more potential technologies and product vendors, four different information sources 
were used to create our initial database. The sources are:  

1 EU FP7/H2020 database (CORDIS) and Interreg/national projects 
2 LIFE+ database 
3 Operational Groups 
4 Setting up a specific project questionnaire placed on the NUTRIMAN web page 

It was expected that those matured, and high TRL innovative research will agree on submitting 
sufficient, qualified, verified, and objective-driven information, including practice abstracts in the 
common EIP-AGRI format and audio-visual materials (internal NUTRIMAN requirements to 
further evaluation and selection). This was the case only for those technologies/products that 
have a vendor/owner and not applicable for all the innovations that we found through the 
different 4 sources. Several LIFE projects (that were theoretically on practical implementation 
level) were contacted. The TRL 7 claimed could not always be confirmed after contacting the LIFE 
project leaders and ask them to provide the minimum elementary and public information (legal, 
technical, environmental, safety and economical), which might mean that despite reported high 
maturity, these projects are in the reality still at much lower maturity status than reported. The 
NUTRIMAN project overall agri/food sector field experience so far is rather equal to the “Key 
findings H2020 interim evaluation” results, concluded in the European Commission DG Research 
and Innovation report 2017, ISBN 978-92-79-69106-5, that “there remains an innovation gap. EU 
lags behind in breakthrough, market-creating innovation”. 

3.3.1 EU FP7/H2020/(CORDIS) and Interreg/national projects 

UGent approached the CORDIS database (https://cordis.europa.eu/projects/en) and Interreg 
Europe (https://www.interregeurope.eu/projects) for identified NUTRIMAN related 
FP7/H2020/LIFE projects and Interreg/national project in EU28. The project identification through 
website searching was initiated using keywords as “nitrogen recovery”, “phosphorus recovery” 
and “nutrient recovery”. The cut-off date for project duration was set to be 2000-2017. Those 
related projects finished before the year 2000 were excluded due to the outdated results, as well 
as those just started in 2018 because no novel results published yet. In total 97 technologies and 
87 products were collected by identifying the related projects and searching on their websites for 
published information. 

3.3.2 LIFE+ database 

UGent and CARTIF identified 41 LIFE+ projects related to NUTRIMAN  from the LIFE programme 
database (http://ec.europa.eu/environment/life/project/Projects/index.cfm), providing 41 
technologies and 36 products for the database.  

3.3.3 Operational Groups 

CARTIF and TERRA identified 44 operational groups from Spanish national databases 
(http://www.redruralnacional.es/grupos-operativos) which are relevant to the topic of the 
NUTRIMAN project. 

3.3.4 Questionnaires 

A specific Questionnaire asking detailed information on the technology and product was set-up 
and circulated through NUTRIMAN partners networks, as well as placed on the NUTRIMAN 
website by TERRA:  https://nutriman.net/questionnaire. In total, 70 questionnaires were 
received, providing 66 technologies and 70 products. 
 

  

http://ec.europa.eu/environment/life/project/Projects/index.cfm
https://nutriman.net/questionnaire
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3.4 Compiling and categorization of results from the collection 

With the information obtained from the abovementioned sources for technologies and products 
collection, an initial compilation was created. Among the technologies and products from this 
compilation, 12 technologies and 14 products were excluded as not in the scope of NUTRIMAN –
nutrient management and nutrient recovery thematic network. That included products like soil 
improvers or fish by-products, or technologies like N application systems for granular fertilizers 
(not a recovery technology).  

Also, 30 technologies and 22 products were identified as repeated information from different 
sources (e.g. collected through project website but also through the submitted questionnaire, or 
also same technologies and products that were described in several projects).  

After excluding the above-mentioned cases, the so-called “long list” of existing N & P recovery 
technologies and products in EU28 was established (Appendix 1), consisting of 162 technologies 
and 158 products. 

 103 technologies and 101 products were identified from public websites (CORDIS, LIFE+, 
Interreg). 

 59 technologies and 57 products identified from submitted questionnaires. 

In this long list (Appendix 1), each sourced technology / product was further categorized using 
the following filter criteria: 

1) Based on the maturity status identified by the technology readiness level (TRL): 
TRL 1-3: basic principles, technology concept formulated (not NUTRIMAN scope) 
TRL 4:  technology validated in laboratory (not NUTRIMAN scope) 
TRL/IRL 5-6: pilot-scale, technology validated and demonstrated in a relevant environment, 
with high technical risk/validate revenue model & market fit, a product with full commercial 
risk (not NUTRIMAN scope) 
TRL/IRL 7: demo in an operational environment/prototype viable product (NUTRIMAN 
scope) 
TRL/IRL 8: field demo, system complete and qualified/validated value delivery (NUTRIMAN 
scope) 
TRL/IRL 9: the actual system is proven in an operational environment, full-scale industrial 
replication model ready for market competitive commercial deployment/ product with 
identified and validated metrics (NUTRIMAN scope) 

2) Based on the technology and product categories established in the Grant Agreement (GA) 
section 2.2 & 2.3 (Table 1 for technology and Table 2 for products) 
 

3) Adding a division in sub-categories, as defined in details in Table 1 and Table 2.  
For the explicit description of the product and technology from a product/technology subcategory, a 
detailed explanation is described in the column “product” or “technology” (see Appendix 1). For 
example, the definition of one specific technology from the category 2.2.2 subcategory “Phosphorus 
precipitation from wastewater/sludge” is “Technology for P recovery as struvite starting from 
wastewater sewage with PHORWater controlled biological processes and struvite scaling process”. 
The definition of one specific product from the category 2.3.3 subcategory “Struvite” is “Struvite 
from dewatering digested sludge by crystallization with Mg using the NuReSys reactor”.  
 
Based on the general focus in order to make a broader overview in the long list: N recovery,P 
recovery, Both N and P recovery (See Appendix 1 column “target nutrients”). The number of 
technologies and products that falls in each category, also indicating the TRL status and focus, are 
summarized in Table 3 and Fig.4. 
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Table 1 Technology categories and sub-categories 

Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

T2.2.1 
Thermochemi
cal nutrient 
recovery 

Reductive 
thermochemical P 
recovery 

The mono feed animal bone grist based BioPhosphate 
reductive thermochemical P recovery is a specific pyrolysis 
process in the absence of air and zero-emission 
performance, which is explicitly designed for 850°C high 
material core reductive thermal processing of food grade 
animal bone by-products to recover high concentrated 
Phosphorus products in economical large industrial scale for 
controlled release organic fertiliser and adsorbent 
applications.  

Bio-Phosphate 

Multi feed reductive 
thermochemical 
process 

The multi-feed plant-based biochar reductive 
thermochemical pyrolysis is a traditional ≈450°C low 
temperature reductive thermal processing in the absence of 
air to carbonize cellulose-based materials in smaller-
decentralized scales, which high carbon content biochar 
products do not have economic proportion nutrient content 
itself but acting as soil improvers. 

Biochar 

Oxidative 
thermochemical P 
recovery 

Oxidative thermochemical processing is incineration for 
burning of materials in full oxidative environment or 
gasification ( partial burning of materials in semi  oxidative 
environment) with ash products outputs, followed by P 
recovery post-processing from ash from incinerated solid 
products. 

Ash 

T2.2.2 P-
precipitation 
from liquid 
manure, 
wastewater 
and drain 
water 

Phosphorus 
precipitation from 
manure/digestate 

This technology refers to the recovery of soluble phosphate  
from manure or digestate by adding chemical solutions 
containing multivalent metal ions like calcium, magnesium 
and iron, etc. 

Struvite/Calcium 
phosphate/phosp
horic acid/rich P 
precipitates 

Phosphorus 
precipitation from 
multi organic wastes 

This technology refers to the recovery of soluble phosphate  
from a mixture of multi organic wastes by adding chemical 
solutions containing multivalent metal ions like calcium, 
magnesium and iron, etc. 

Struvite/Calcium 
phosphate/phosp
horic acid/rich P 
precipitates 

Phosphorus 
precipitation from 
wastewater/sludge 

This technology refers to the recovery of soluble phosphate 
from wastewater or sludge by adding chemical solutions 
containing multivalent metal ions like calcium, magnesium 
and iron, etc. 
Phosphorus in liquid streams (such as wastewaters or liquid 
fractions) can be retrieved in purified form by selective 
precipitation processes. Most known target precipitates are 
struvite (MgNH4PO4 ) and calcium-phosphate (CaPO4 ). In 
the potato processing industry, struvite reactors have found 
progressive market uptake whereas in other sectors (such as 
manure processing) development of recovery techniques for 
calcium phosphate have seemed to gain momentum in 
recent years. [1] 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 

Struvite/Calcium 
phosphate/phosp
horic acid/rich P 
precipitates 

T2.2.3 Physic-
chemical 
nitrogen 
recovery from 
manure, 
digestate and 
wastewaters: 
separation, 
stripping and 
membrane 
processes 

Nitrogen recovery 
from air 

Benefits: multi-feed approached, different types of pyrolysis 
systems may be applied in a small-medium scale. 
Challenges: feed material supply and logistics, 
environmental impacts, economic scale-ups, high 
operational costs in small-medium capacity sizes, 
management of the sustainable economy of the productive 
operation under market competitive commercial conditions 

 Ammonium 
nitrate/sulphate, 
scrubber water, 
mineral 
concentrate 

Chemical addition 

Acid solutions are added to manure to reduce the N 
emission during storage and application and increase the N 
fertilizer value. 
Acidification of slurries and digestate is not a nutrient 
recovery technique as such but is promoted in some EU 

Digestate, 
mineral 
concentrate 
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

member states as a mitigating measure to reduce ammonia 
emissions related to manure/digestate management. Those 
in favour of acidification argue that it improves manure 
storage and stabilisation and enables a better return of 
nitrogen to crops when manure is spread, so improving 
nutrient use efficiency of the manure. A point of attention 
when using acidification is the type of acid used: when using 
sulphuric acid, it is essential to avoid the anaerobic 
microbial formation of hydrogen sulfide (H2S) in storage 
afterwards. Hydrogen sulphide is not only odorous and can 
cause a nuisance as a result, but this product is also very 
toxic and even lethal at low concentrations when inhaled.  
Therefore,  strict  operational  guidelines must be  followed. 
The disadvantage of the acidification of manure is the loss 
of buffering capacity, which is present in the raw manure 
and digestate in the form of free carbonates.  Acidification 
will decrease the liming capacity of such products and 
convert the carbonates to CO2, releasing them to the 
atmosphere.[1] 
Animal manure is  a rich source of nitrogen, namely 
ammonium (NH4+) that  is  directly  available for plants. 
However, part of this ammonium nitrogen can be lost 
during storage or field application due to ammonia (NH3) 
volatilization. NH3 emissions are a severe environmental 
problem, 80% of the total NH3 emissions from agricultural 
activities are from barns and slurry stores represent up, and 
more than 50% of the applied N can be lost by NH3 
emissions during and after slurry application to soil. Such 
losses led to two main problems in term of nutrients use 
efficiency: a decrease of the fertilizer value of slurry in terms 
of nitrogen and significant variability of N concentrations in 
slurry during field application. [2] 
Slurry acidification is a simple solution to avoid NH3 
emissions, but such technology is today used at farm scale 
exclusively in Denmark and in some countries of North and 
Eastern Europe. The main reason for this low 
implementation at farm-scale in other European countries is 
probably the fear of farmers relative to the handling of 
concentrated acids (mainly sulfuric acid). Indeed, such 
operation has to be performed by trained staff and implies, 
in most cases, to rely on contractors. Slurry acidification can 
also lead to significant CO2 emissions during the process as 
well as H2S emissions during storage. The consequences of 
long term application of acidified slurry to soil are still 
unclear, and the decrease of soil pH and increase of S 
content in soil are often presented as the principal threat of 
acidified (H2SO4) slurry application to soil. Finally, tools for 
fast and accurate measurement of slurry pH are still missing 
what difficult the oversight operation by authorities in farms 
using such technique. Slurry acidification is promoted to 
minimize N losses, but it might also increase P plant 
availability since the amount of soluble P increase 
significantly when the slurry is acidified with sulfuric acid. 
[2] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
  

Membrane filtration 

 Membrane filtration covers all engineering approaches for 
the transport of substances between two fractions with the 
help of permeable membranes. According to the 
operational conditions, this technology can be divided into 
microfiltration, ultrafiltration, nanofiltration, reverse 
osmosis, forward osmosis and electrodialysis. 
Membrane (MF) and ultrafiltration (UF) techniques consist 
in physical separation by forcing stream input (i.e. the liquid 
fraction of manure or digestate after decanter digestate 
centrifugation, through the membrane by  means of 
pressure. Membranes used to process digestate can be 
classified as in the following according to pore size: MF- 
(pores > 0.1 μm, 0.1-3 bar), UF- (pores > nm, 2-10 bar) and 
RO-membranes (no pores, 10-100 bar). Membranes used 
can be either organo-polymeric or ceramic. The first ones 
are less expensive, but they are difficult to be cleaned, and 
they do not support high pressure. Ceramic membrane, 
used above all for ultrafiltration, are easier to be cleaned 
(they have resistance to chemicals) and they allow higher 
performance because of high pressure used. Nevertheless, 
the higher the separation performance, the higher the 
energy consumption what might be the main limitation for 
the implementation of such a technique. [1] 
Membrane cascades, ending in ultrafiltration or reversed 
osmosis allow for suspended particles to be filtered out and 
for mineral nutrients in the form of dissolved salts (mostly N 
and/or K) to be further concentrated. Reversed osmosis as a 
final step in the membrane cascade also results in ultra-pure 
water which could be recycled and re-used. This type of 
technology allows the production of mineral concentrates, 
although the concentrations are not as high as in synthetic 
mineral fertilisers. Also, the use of membranes in the farm 
environment has encountered operational issues related to 
(bio-) fouling and clogging of membrane pores leading to 
loss of performance and (in such cases) high operational 
costs. New developments are underway to tackle these 
adverse effects. Nonetheless, it has proven to be 
challenging to introduce membrane technology in farming 
environments. [2] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 

 Mineral 
concentrate 

Physical separation 

Physical separation of manure/digestate not including the 
addition of chemicals or membranes (stables, centrifuges, 
drying, etc.) 
Mechanical separation of raw manure or digestate results in 
the concentration of nitrogen (and potassium) in the liquid 
fraction, and the concentration of phosphorus and organic 
material in the solid fraction. This technique is mostly 
applied as pre-treatment for nutrient recovery techniques. 
However, separation can already be an interesting manure 
management technique. The liquid N-rich fraction can be 
used on arable land/grassland on the farm to reduce the use 

 Mineral 
concentrate 
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

of mineral fertiliser. The solid fraction contains a high 
concentration of phosphorus and is mainly used in regions 
with low P-soils and/or with a high demand for carbon. By 
concentration of P in the solid fraction, a high amount of P 
can be transported in a small volume (15-20% solid 
fraction). Separation of manure can be achieved by different 
techniques as a screw press, centrifuge or belt press. The 
main objective of pig farmers to separate manure is to 
dispose P from the farm (pig manure has a low N:P ratio) 
while, for cattle/dairy farmers; also the use of the liquid 
fraction on grassland/agricultural land (easy to spread, high 
N:P ratio) is a significant motivation. A centrifuge is more 
expensive (investment and operational cost) than a screw 
press and, as individual investment, a centrifuge is in most 
cases not feasible while a screw press, more adapted to 
moderate volumes of sludge or manure is more affordable. 
[1] 
This consists in the separation of manure or digestate in a 
solid fraction with a higher organic matter and P content 
and a liquid fraction with a higher mineral N and K content. 
The liquid fraction usually has a higher ratio of mineral N 
over total N, which implies a higher direct plant availability 
compared to raw unseparated digestate or animal slurries. 
On the other hand, as P is less soluble, it tends to end up 
predominantly in the solid fraction. This results in different 
N/P ratios in the two fractions compared to the unseparated 
digestate or slurry. Considering crop requirements and 
fertilisation management, the liquid fractions that have a 
high mineral N over total N, as well as high N over P, are 
considered better fertilising products than manure or 
digestate in their unprocessed raw form. However, the 
separation efficiency and subsequent division of P and N 
depends on the ingoing raw manure or digestate, which are 
subject to variability. This means that here as well, product 
homogeneity may become a vital issue to address. [2] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 

Stripping + 
Scrubbing 

The stripping is performed by blowing air through N-rich 
waste streams while increasing temperature or pH (e.g. with 
CaOH) which will gasify the mineral nitrogen (NH3). This is 
considered a pre-treatment needed before the scrubbing N 
recovery process where the NH3-filled air will be washed 
with acidified (HNO3 or H2SO4) water (scrubbing) to 
capture the  ammonium  in liquid form (ammonia sulphate 
from H2SO4 or ammonia nitrate from HNO3). 
Ammonia can be stripped by air, steam or vacuum through 
the liquid fraction in a packed tower. Ammonia stripping can 
be obtained directly from the manure or digestate or even 
from their respective liquid fraction by heating at 80 °C. 
Nevertheless, a pH lifting (with NaOH) up to 10.5 and a 
temperature of 70 °C, allow 85-90% of ammonia to be 
stripped. 
Stripped gas rich in ammonia is then recovered by washing 
air flux with a strong acid solution (H2SO4), which produces 
ammonium sulfate (N = 3-8 % w/w). Besides H2SO4  as 

 Ammonium 
nitrate/sulphate 
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

sorbent, also nitric acid (HNO3) can be applied to obtain 
ammonium nitrate. Another solution is represented by “cold 
ammonia stripping” to be operated on mineral concentrate. 
In this case, N stripping can be operated at ambient 
temperature by adjusting pH with CaO (or similar). 
Performance reported for the full-scale plant is of 80-90 % 
of ammonia stripped. [1] 
The chemical equilibrium between water-soluble 
ammonium (NH4+) and its volatile counterpart ammonia 
(NH3) is determined  almost entirely by temperature and 
pH. Concretely, by increasing pH and temperature, 
ammonium can be driven out in the form of gaseous 
ammonia. Passing the air saturated with ammonia through 
an acidic scrubber system then recaptures the nitrogen as 
soluble ammonium. Depending on which counter acid is 
used  in the scrubber (e.g. sulphuric acid, nitric acid) a pure 
ammonium sulphate (NH4SO4 ) or ammonium nitrate 
(NH4NO3) mineral fertiliser product can be obtained. The 
resulting products consist entirely out of mineral nitrogen 
and therefore have 100% nitrogen use efficiency (NUE), 
similar to synthetic fertilisers. Both nitrogen and sulphur (S) 
are essential plant nutrients, so the scrubber water in the 
form of NH4SO4 also provides the farmer with a good 
source of mineral S. Nonetheless, the ratio N/S found in the 
scrubber fluid can differ from the actual N/S ratio required 
for the crop which could, therefore, lead to S over-
fertilisation. This constraint is not encountered when 
working with NH4NO3 scrubber waters. [2] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 

T2.2.4 
Biological 
nutrient 
recovery: 
composting, 
anaerobic 
digestion, 
microalgae 
technology 

Anaerobic digestion 

Anaerobic digestion is a sequence of processes by which 
microorganisms break down biodegradable material in the 
absence of oxygen. 
The production of biogas from biomass via anaerobic 
digestion (AD) is a renewable alternative to natural gas. The 
AD process not only produces renewable energy, but the 
processed biomass can also help soil fertility, e.g. the 
conversion of the organic carbon to a stable form which will 
persist in the soil. It also has other advantages, such as 
increasing soil organic carbon in the soil, being a carbon 
sink, as mentioned in the abatement of climate change 
objectives by the COP-21 Paris Agreement. Manures are 
often anaerobically digested, mixed with other organic 
waste with a higher biomethane potential and more optimal 
C/N ratio: green waste, food industry by-products, 
household separated organic waste. Co-digestion of manure 
with other substrates enables better biogas production and 
more stable  reactor  operations  as  well  as  more  optimal  
economics. AD can now be considered  as a critical 
technology in the nutrient recovery value chain. This is due 
to its ability to mineralise organic substrates so that the 
nutrients (N, P and others) contained within them can be 
more easily taken up by plants. This  implies  that  digestate 
and derived products can  be  more  suitable  as  fertilisers  
than the raw resources from which they originated (such as 

Digestate + 
derivates 
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

sludges, slurries, biowastes, etc.). Nonetheless, varying 
input sources can lead to large differences in digestate 
composition between biogas installations as well as 
digestate outputs with different and unpredictable 
composition at each single biogas plant. However, farmers 
require homogeneous and “predictable” mineral nutrients, 
as is commonly the case in synthetic mineral fertilisers, so 
biogas plant owners may need to address this constraint. [1] 
During the anaerobic digestion, the organic nitrogen is 
mineralised, and at the end of the process, the ratio of 
ammonia and total nitrogen may reach 70-80%.  The 
increase of the ammonia nitrogen concentration also leads 
to an increase in pH, usually between 8 and 9. However, the 
digestion process does not modify the total amount of 
nitrogen in the products.  The anaerobic digestion 
represents a potentially very effective treatment in reducing 
greenhouse gas emissions: in fact, during the process the 
majority of fermentable organic matter is degraded to 
methane and carbon dioxide, obtaining an effluent 
(digestate) having a lower GHGs emission potential than the 
incoming products. However, some studies have reported 
an increase  in methane emissions during storage of 
digestate. This effect may be related to the hydraulic 
retention time in the digester that might be too short to 
complete the degradation of the material in the biogas plant 
and thus continues in the storage. In addition, significant 
biogas losses can occur even from the pipes and the covers 
of digesters that can easily reach 10% of the biogas 
produced. This treatment may increase the ammonia 
emissions in the subsequent storage phase. The digestate is 
usually characterized by higher ammonia nitrogen content 
and pH than to the starting slurry, both factors that facilitate 
the volatilization of the ammonia process. Another factor 
that facilitates these emissions is the content and type of 
solids present in the digestate; these, in fact, are reduced in 
quantity and size because of degradation processes, 
features that do not facilitate the formation of a crust, 
which may represent an effective barrier to emissions. [1] 
Benefits: 
Producing renewable energy 
Abatement of odours 
Stabilization of manure and co-substrates: the demolition of 
the carbonaceous organic load resulting from the anaerobic 
digestion gives the manure sufficient stability in subsequent 
periods of storage; it causes a slowdown of the degradation 
and fermentation processes. 
Reduction of the pathogens: the anaerobic digestion in a 
mesophilic environment (40 °C) can partially reduce the 
pathogenic charge in the manure. By operating in 
thermophilic conditions (55 °C) it is possible,  instead,  to  
get  the  full  hygienization  of  the  sewage  with  the  total  
destruction  of  the pathogens. [1] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 

Composting 

Composting is the decomposition process of organic waste 
by the action of aerobic bacteria, fungi, and other 
organisms. 
Composting is one of the oldest techniques to create a more 

Compost 
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Technology 
category as in 
the GA 

Technology sub-
category 

Definition Linked products 

stable and hygienic product. Stability and hygienisation are 
essential for recycling minerals from complex and variable 
organic products such as biowastes. These organic products 
tend to function more as soil enhancers, containing higher 
organic carbon load as well as P, which can be considered 
more slow-release. Product quality when working from 
biowastes is of major concern for the end-user, which 
implies that sound quality assessment protocols need to be 
in place, preferably audited and controlled by independent 
auditing and certifying entities. The natural heat released 
during composting also results in “biothermal drying” 
reducing the water content and so making the product 
more transportable. [1] 
Composting (self-heating) of the product at temperatures 
exceeding 70°C is only possible if a maximum of 30 wt% of 
solid fraction of pig manure is used. This can then be 
combined with the solid fraction of cattle slurry, cattle 
manure with straw, horse manure or poultry manure to 
obtain enough structure and an optimal C/N ratio. Some 
sites also add vegetal biomass or vegetable, fruit and garden 
(VFG) waste or green waste compost. This mostly occurs in a 
closed shed consisting of several tunnels which can be 
closed off and aerated separately (large capacity). It can also 
be done by use of an aerated drum (feasible at farm-scale 
level). The material can also be placed in rows on the floor 
and is turned over manually (extensive composting). Farm-
level composting could be used for the optimisation of the 
quality of the solid fraction of manure as fertilizer/soil 
improver, and reduce nutrient losses during storage. [2] 
If a farmer has invested in a separation system (screw 
press), he can use the liquid fraction as an NK-fertiliser on 
his land and can do a hygienisation of the solid fraction. In 
this way, he obtains an organic fertiliser which can be 
exported outside the country or can be sold to the private 
market (gardening, etc.). In the Netherlands, the 
pasteurised solid fraction is also used as bedding material 
for cows. This gives an extra guaranty that no infection will 
occur. In the Netherlands, there are two companies who 
offer a decentralized (farm-scale  level)  aerated  drum in 
which a solid  fraction of manure can be pasteurised. This is 
an aerated rotating drum in which manure/digestate is 
pasteurised without any external heat. Because of the 
rotation, and the air that is blown with a ventilator into the 
drum, a natural composting process starts. Farm-level 
composting is an extensive process, in the open air, where 
no external aeration is used. To obtain an excellent 
composting process, it is necessary to have a good ratio of 
carbon-rich input materials and N-rich input materials. Also, 
the temperature, CO2- and moisture content are important 
parameters. To aerate and homogenise the pile, it is 
necessary to turn it over from time to time. At the farm 
level, this can be done with a windrow turner. The follow-up 
and turning of the pile require extra time and labour for the 
farmer.The objective of extensive farm composting is to 
produce a homogeneous and stable product to apply on 
Flemish agricultural land; this for maintenance of the soil 
(application of OM). If the product can be pasteurised by 
the composting process, the end product can be exported. 
[2] 
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[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 

Anaerobic digestion 
+ composting 

The combined use of anaerobic digestion and composting to 
process organic waste 

Compost 

Microalgae/duckwe
ed/insect/enzyme 
technology 

Microalgae/duckweed/insect/enzyme technology refers to 
the use of microalgae/duckweed/insect/enzyme in waste 
streams to recover nutrients and produce biomass as animal 
feed or crop fertilizers. 
Algae cultivation: The process is to biologically accumulate 
and retrieve nutrients from complex liquid waste  water-
streams. Algal biomass can subsequently serve different 
purposes – both in bulk as in fine chemical applications. This 
can be for example, for animal feed or renewable energy 
but also for example for the recovery of colorants (e.g. 
phycocyanin via Spirulina). [1] 
A potential method of nutrient extraction  from  organic  
wastes in the  production of proteinaceous biomass by 
cultivating microalgae. This increases the value and 
manageability of the nutrients. Recycling the nutrients from 
manure and assimilating them into algal biomass can result 
in high-quality fertilizers without incurring the 
environmental and monetary costs of using chemical 
fertilizers while simultaneously remediating the waste 
effluent from this process. Manure digestate is an especially 
attractive feedstock to grow microalgae for biofertilizers 
production, as it is less contaminated than untreated 
effluents and rich in nitrogen and phosphorus. Microalgae 
could be used to recover nutrients from the liquid fraction 
of digestate, and as microalgae incorporate these nutrients 
into their biomass, a fertilizer is created that is less prone to 
nutrient losses towards the environment. By reducing the 
volume of the liquid digestate, the nutrients become more 
manageable, and  some  reclaimed water may be produced. 
Living microalgae can also be used as a nitrogen fixator to 
bring atmospheric nitrogen into the soil and as a soil 
conditioner. Microalgae can also be further processed (e.g. 
hydrolyzed) in order to obtain more elaborated biofertilizers 
and biostimulants. [2] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 

Alternative 
biomass sources 
of nutrients 

 
 

Table 2 Product categories and sub-categories 
Product 
category as in 
the GA 

Product sub-category Definition Linked technologies 

T2.3.1 Biochar 
& Bio-
Phosphate 

BioPhosphate 

Bio-Phosphate is 850°C high material core temperature 
reductive thermal processed bio-origin apatite mineral - 
calcium-phosphate organic fertilizer, which is made from 
food-grade animal bone grist mono feed. Bio-Phosphate is 
macroporous structured and containing approx. 92% 

Reductive 
thermochemical 
P recovery 
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mineral and 8% carbon with above >30%  up to 35% P2O5 
economically high concentrated nutrient density with 
controlled release formulations. Usual application dose: 200 
kg/ha – 1,500 kg/ha. Benefits: economically high nutrient 
density and low dose application rate, the macroporous 
structure that is enhancing soil microbiological life, organic 
fertiliser with controlled nutrient release performance, 
mono feed-based product. Challenges: new product on the 
market, which requires higher market recognition. 

Biochar 

Biochar is 450°C low temperature reductive thermal 
processed carboniferous material with high carbon content, 
produced from cellulose-based plant or bio-based by-
products, which is expressively made for soil functional 
applications, which does not have a crucial economical level 
of nutrient content itself but acting as a soil improver. 
The word "biochar" is a combination of "bio-" as in 
"biomass" and "char" as in "charcoal". It is obtained by 
charring/pyrolysing plant or bio-byproducts , via a process 
of heating it in the absence of oxygen. Different types of 
pyrolysis process used to make biochar, including slow 
pyrolysis, fast pyrolysis and flash pyrolysis. There are 
currently processes which enable energy-neutral processing 
of pig manure or other manure to biochar as well on the 
market. This is a stable recycled carboniferous material 
which is beneficial for the soil, containing d stable carbon 
which is applied to the soil. [1] 
The carbon content of pyrolysed chars fluctuates between 
25% and 95% of the dry mass, dependent on the feedstock 
and process temperature used. For instance, the C content 
of pyrolysed beech wood is around 85% while that of 
poultry manure is around 25%.[2] There are two major 
elements impacting biochar quality: primarily the 
carbonisation engineering design performance quality to 
efficiently thermal process the material and the input feed 
material characteristics. Biochar is used for soil improver, 
usually between 5 tons/ha and 20 tons/ha to reach soil 
improver effects. 
The technical and cost efficiency for the use of plant-based 
biochar for soil improver (most importantly for water and 
nutrient retention) is highly depending on the biochar 
quality and application conditions. Plant-based biochar does 
not have fertilizer content with economic importance. Plant-
based biochar is highly suitable for soil improver, that is 
mainly based on the high dose effects with high water and 
nutrient retention capacity. The combination of biochar 
with compost or another organic fertilizer is most 
encouraging for agronomic performance. 
Benefits: recycle bio- byproducts , soil improver – 
amendment - conditioning agent, reducing soil bulk density, 
improving aeration and water - nutrient holding capacity of 
soils while reducing nutrient leaching losses. The biochar is 
potentially ”carbon negative,” taking more carbon out of 
the atmosphere than it puts back into it, and mitigating 
climate change by storing plant-derived carbon in the soil in 
a very stable form that resists long term decomposition. 
Challenges: as biochar incorporation to the soil is 
irrevocable, only high quality properly manufactured and 
formulated materials to be applied. 
In some manure biochar cases, Cu/Zn over-dose 
concentration is challenging. As of high dose, user costs 
might also be high that is challenging. The risk of the flow 
away, wind erosion and rain leach out of the low volume 
weight and often dusty plant biochar must pay close 

Multi feed 
reductive 
thermochemical 
P recovery 
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attention at use in an open field. Regarding the application 
method, it is important to be cautious when handling dry 
biochar because it is very dusty and should not be spread in 
windy conditions. 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/eip-
agri_fg_nutrients_recycling_final_report_2017_en.pdf 
 
[2] 
https://susproc.jrc.ec.europa.eu/activities/waste/document
s/JRC_Interim_Report_STRUBIAS_recovery_rules.pdf 

T2.3.2 Ash Ash 

Ash is the burned-out solid residue powdery product after 
oxidative thermochemical processing: oxidative combustion 
or semi-oxidative gasification processes. 
 
Ashes are characterized as fly ash or bottom ash or a 
combination thereof formed through the incineration of 
bio-based materials by oxidation. Ashes obtained through 
incineration can be post-processed  with  the  aim  to  partly  
remove  metals  and  metalloids, and  to  increase  the 
availability of plant nutrients in the ash complexes. Ashes 
can be obtained from incineration plants that are 
specifically designed for the purpose of producing ash-based 
materials for further fertiliser use, or they can be a 
production residue resulting  from  a  process  aimed  at  
disposing  waste  or  producing  a  different  primary product 
(e.g. energy). Substantial quantities of ashes are produced 
via co-incineration facilities that combine the purposes of  
energy  production  with  waste  disposal,  especially  for  
waste  materials of low calorific value  or  of  high  moisture  
content.  Co-incineration is an  economically  viable  and 
widely applied waste disposal route for many nutrient-rich 
wastes. [1] 
 
[1] 
https://susproc.jrc.ec.europa.eu/activities/waste/document
s/JRC_Interim_Report_STRUBIAS_recovery_rules.pdf 

Oxidative 
thermochemical 
P recovery 

T2.3.3 Struvite 
& other P-
product 

Struvite 

Struvite (magnesium ammonium phosphate) is inorganic 
phosphate mineral with formula: NH4MgPO4•6H2O and 
approx. 22% of P2O5 content obtained from precipitation 
processes. 
Struvite crystallizes in the orthorhombic system as white to 
yellowish or brownish-white pyramidal crystals or in platey 
mica-like forms. 
Magnesium ammonium phosphate, usually called struvite, is 
the most common salt enabling the recovery of 
phosphorous and nitrogen from wastewaters. Struvite is a 
white crystalline substance, which is considered as a slow-
releasing and valuable fertilizer (5-28-0-10Mg), as it is 
sparingly soluble under neutral and alkaline conditions but 
readily soluble in citric acid. Struvite precipitation is 
produced in alkaline conditions when the concentration of 
Mg2+, NH4+ and PO43- exceeds the solubility product. [1] 
A combination of physical and chemical parameters controls 
the complex  mechanism of struvite precipitation. One of 
the main factors is pH, as it changes the concentration of 
free ions available for reaction. When pH increases, Mg2+ 
and NH4+ concentrations decrease, as the first one 
complexes with hydroxides and the second one increase its 
volatilization in the form of ammonia (NH3). On the other 
hand, PO43- concentrations increase as the pH increases. 
pH is  also involved in controlling struvite solubility, being 

P precipitation 
and crystalization 
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minimal with pH values between 9 and 10.7. [2] 
Benefits: relative high 22% magnesium ammonium 
phosphate content. 
Challenges: low water solubility, potential pharmaceutical 
residuals and other contaminations. [3] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
[2] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 
 
[3] Marissa A. de Boer, Uptake of pharmaceuticals by 
sorbent-amended struvite fertilisers recovered from human 
urine and their bioaccumulation in tomato fruit (Water 
Research, volume 133, 15 April 2018, Pages 18-26) 

Precipitated Calcium 
Phosphate 

Precipitated Calcium-Phosphate refers to P salt that 
contains Ca2+, e.g. Ca3(PO4)2, CaNH4PO4, etc. produced by 
calcium phosphate precipitation technology. 
Calcium phosphate precipitation is very complex and 
involves various parameters. It depends on calcium and 
phosphate ions concentration, ionic strength, temperature, 
ion types and pH but also on time. 
When calcium hydroxide (Ca(OH)2 ) is added to the liquid 
fraction and the pH increases above 10, and temperature 
(70ºC), phosphorus precipitates as hydroxyapatite 
(Ca5(PO4)3OH) or brushite (CaHPO4 2H2O). Depending on 
the dosage, three different Ca-phosphates can be obtained: 
the highly water-soluble mono-calcium phosphate (MCP), 
the citric acid-soluble di-calcium phosphate (DCP) and the 
barely soluble tri-calcium phosphate (TCP). For fertiliser 
application, MCP and DCP are favoured. [1] 
 
[1] https://ec.europa.eu/eip/agriculture/sites/agri-
eip/files/fg19_minipaper_1_state_of_the_art_en.pdf 

P precipitation 

Phosphoric-acid 
Phosphoric acid, phosphate acid and organic P acid 
recovered from waste streams.  

P precipitation 

Phosphorus 
precipitate 

Other P products with multi-substrates or complicate 
compositions, e.g. P absorbent,  

P precipitation 

T2.3.4 
Compost & 
Digestate (and 
biomass) 

Compost 

Compost is a humus-like material derived from organic 
waste composting as a result of the action of aerobic 
bacteria, fungi, and other organisms. Depending on the 
composting method, size, intensity of the operation and the 
input material,a large range of qualities can be produced. 
Quality aspects of compost are of most importance in order 
to assure a proper use in agriculture. Farmers’ willingness to 
use compost is strictly connected to various quality aspects 
of compost. Compost quality refers to the overall state of 
the compost with regard to physical, chemical and biological 
characteristics. These parameters are indicators of the 
ultimate impact of the compost on the environment. In 
particular, the most important parameters from the point of 
view of environment protection standards, public health 
and the soil are those related to pathogens, inorganic and 
organic potentially toxic compounds and stability. The 
specific applications for the compost use are soil improver, 
growing media, plant disease suppression and also other 
applications. 
Compost is commonly used as a soil amendment to increase 
organic matter content and fertility by improving physical, 
chemical and biological soil. The nutritive value of composts 
and their potential to enhance soil quality makes them ideal 
for agriculture, but may unnecessarily increase the toxic 

Composting 
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element content of the soil when applied at high dosages. 
Composts have the advantage to significantly increase soil 
organic matter (SOM) contents, a key soil quality indicator 
that is on the contrary declining in many regions of the 
world. There are many compounds within compost that 
influence the biological process in soil, improving the 
physical and chemical characteristics. Humates improve the 
soil structure, and then the plant roots could easier 
penetrate. Improving root growth, the stability of trees 
increases and the water stress decreases. Additional 
benefits of compost addition to soil are promoting soil 
biological activity, reducing erosion losses, decreasing bulk 
density, improving structural stability, nutrient availability 
and plant uptake, increasing the water holding capacity. 
The use of compost is also interesting as a peat substitute, 
in particular after recent increasing concern on peat 
extraction and the damage of peatlands natural habitats by 
the horticulture industry that lead to the adoption of 
alternative substrates. However, composts can hardly be 
used alone as a growing media; it is necessary to do a 
germination test or compost analysis to determine the 
suitability because will be often killed or damage plants due 
to excessive salinity. 

Digestate 

Digestate is a wet mixture obtained from the anaerobic 
digestion process where microorganisms break down 
organic materials in the absence of oxygen. 
Digestate is a fertiliser containing all nutrients and 
micronutrients including nitrogen, phosphorus and 
potassium. Since no nutrient are lost during anaerobic 
digestion, the farmer can close the nutrient cycle and reuse 
the minerals. Additionally, organic matter in digestate can 
build up the humus content in the soil, which is particularly 
crucial for arid and semi-arid lands with low carbon content. 
The percentage of readily available nitrogen is higher in 
digestate compared to the same organic material in its raw 
form, thereby increasing its fertilising value. [1] 
 
[1] Digestate Factsheet - European Biogas Association 

Anaerobic 
digestion 

Alternative biomass 

Algae are a diverse group of aquatic organisms that have 
the ability to conduct photosynthesis. Duckweed (the 
Lemnaceae) is a family of aquatic plants that rich in protein. 
Both of them can make use of nutrients in solutions to 
produce biomass by algae cultivation which can be used as 
animal feed or crop fertilizer. 

Microalgae/duck
weed/insect/enzy
me technology 

T2.3.5 
Scrubber 
water & 
mineral 
nitrogen 
concentrates 

Scrubber water 
Scrubber water is the ammonia water recovered from 
waste stripping /evaporation process. 

Chemical 
nitrogen recovery 

Ammonium 
nitrate/sulphate 

Ammonium Nitrate/sulphate refers to ammonium 
nitrate/sulphate solution recovered 
from stripping/evaporation + scrubbing process by 
nitric/sulphuric acid as scrubber. 

Chemical 
nitrogen recovery 

Mineral concentrate 

The mineral concentrate is the concentrated mineral 
nutrients solution obtained from membrane filtration 
process of waste streams or from another separation 
technology that concentrates the N in the end-product 
compared to the input. 

Physical nitrogen 
recovery 
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Table 3 Summary of the longlisted technologies (a) and products (b). 

 

(a) technology T2.2.1 T2.2.2 T2.2.3 T2.2.4 

Total 162 20 45 35 62 

on market 6 0 0 3 3 

TRL≥6 128 17 37 24 50 

TRL<6 14 1 5 4 4 

unknown 14 2 3 4 5 

  
P recovery 

N+P 
recovery 

N recovery 

  
68 29 65 

 

(b) product T2.3.1 T2.3.2 T2.3.3 T2.3.4 T2.3.5 

total 158 9 12 47 62 28 

on market 6 0 2 0 3 1 

TRL≥6 125 9 7 38 50 21 

TRL<6 13 0 1 6 4 2 

unknown 14 0 2 3 5 4 

    P recovery 
N+P 

recovery 
N recovery 

    70 63 25 

 

 

Fig.4 Summary of the composition of the collected database 

 

 

3.5 Pre-selection criteria 
3.5.1  TRL status 

In the scope of NUTRIMAN project, only proven demonstrated technologies and products with 
TRL ≥ 6 (sufficiently high commercial maturity) will be selected for further evaluation. As 
summarized in Table 2, there are 14 technologies with TRL<6 and 14 with uncertain TRL, 
representing 8% and 9% of the collected technologies, respectively (Fig.4). For products (Table 3), 
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the numbers are 13 with TRL<6 and 14 with unknown TRL, respectively. These technologies and 
products were identified as low maturity, which should be excluded from the scope of the 
NUTRIMAN project.  
 
A resulting list of high maturity technologies and products with TRL≥6 , the “matured list” was 
created (Appendix 2, group A).  

 

Fig.4 The percentages of longlisted technologies (a) and products (b) with TRL≥6 and TRL<6 

 

3.5.2 Nutriman internal criteria  

As a prerequisite to be accepted into the NUTRIMAN database, the Lead Partner urged to 
scrutinize and exclude all products and technologies from Appendix 2 that does not meet the 
following extra requirements: 

 The signed consent including lawful identification of the legal technology/product 
supplier;  

 Filled Questionnaire; 

 Signed confirmation for submission of EIP-AGRI abstract;  

 Signed confirmation for submission of info sheets in the format of the NUTRIMAN 
project, infographics, training materials, video to the consortium. 

See Appendix 3 for template Summary of the agreement on NUTRIMAN consent and detailed 
requirements asked. 

From the submitted questionnaires, 70 also provided consent forms, but 6 disagreed on 
providing practice abstract in EIP-AGRI format free of charge, and 12 refused to provide further 
information for NUTRIMAN public Farmer Platform and dissemination activities. Based on 
abovementioned criteria, those technologies and products were also excluded from further 
evaluation. Therefore, for clarity in the selection criteria, we categorized the Appendix 2 list in 3 
different groups (see Appendix 2), consisting of: 
 

 Group A:  They meet the TRL criteria but did not meet any of the NUTRIMAN internal 
criteria mentioned above. This group includes 81 technologies and 80 products identified 
from public websites, including CORDIS+Interreg+National database and LIFE+ database.  

 Group B: High TRL technologies and products that were identified from submitted 
questionnaires with legally signed agreements to submit EIP-AGRI practice abstract BUT 
did NOT agree on some of the points from the NUTRIMAN internal criteria (like 
providing infographics, training materials, video to the consortium). This group includes 4 
technologies and 3 products 

 Group C: They meet all the requirements. Therefore they were selected to be displayed 
in the NUTRIMAN FP. However, some of the technologies and products owners that 
agreed on providing factsheets and practice abstracts, but in the end, they did not.  For 

131; 83%

13; 8%
14; 9%

(b)

TRL≥6 TRL<6 unknown

134; 83%

14; 8%

14; 9%

(a)

TRL≥6 TRL<6 unknown
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this reason, this group includes 49 technologies and 44 products, from which only 23 
products and 25 technologies are for now disseminated in the farmer platform (as from 
the others we are still waiting that they provide the promised material). 

 

3.6 Quality check  and follow up selection criteria of technology and products 

For the technologies and products collected from public websites that did not further meet the 
NUTRIMAN internal criteria (Group A from Appendix 2), consent forms and questionnaires were 
again forwarded through emails (see example below). In this process, each partner contributed 
based on their own expertise in order to find the responsible owners. Consequently, the different 
technologies and products were divided based on each partner expertize, and also info sheets 
were created. This will help us to increase the number of products and technologies that can be 
further selected to be disseminated in the farmers' platform (FP).   

For the technologies and products identified from submitted questionnaires with legally signed 
agreements (Group B from Appendix 2), we keep trying to contact again the vendors that did not 
provide infographics or that in principle agreed on creating the PA but still did not do it. 

When approaching potential technology owners, the aim of the project and the selection criteria 
were indicated. Hereafter an example email sent to a technology owner asking to fill in the 
questionnaire and consent form and provide more information to participate in the further 
selection of NUTRIMAN.   
 

“…My name is Dr….., working at the Nutriman EU-project (www.nutriman.net). NUTRIMAN is a Nitrogen 
and Phosphorus H2020 Thematic network compiling knowledge for recovered bio-based fertilizer products, 
technologies, applications, and practices- More notably, NUTRIMAN aims to connect the market 
competitive and commercially “ready for practice” innovative results from high research maturity applied 
scientific programs and standard industry practices, for the interest and benefit of agricultural practitioners. 
 
In our first-stage doing an online collection and selection, the technology Struvia was pre-selected as one of 
the most promising cases. At this point, we would like to invite you to contribute by sending us some more 
detail information about your technology/product, so it can further participate in the following selection 
process of the best available nutrient recovery technologies and products in Europe and the subsequent 
deployment/market promotion sponsored by the NUTRIMAN project. If you agree on participating, please 
sign the enclosed Consent Form and fill in the questionnaire.  
 
After final evaluations by the NUTRIMAN experts and the Farmers Advisory Board, 100 
technologies/products will be selected for market promotion. In that case, we will need your contribution to 
jointly develop the practice abstract profile of your product/technology for official EC publication in EIP-
AGRI standard format. The 25 best practices will be translated in 8 native languages on NUTRIMAN Farmer 
Platform. We will keep you informed of the results. If you need any additional information related to the 
H2020 NUTRIMAN project or this Questionnaire, please don’t hesitate to contact me...” 

 

After all the extra effort to collect and ask for further detailed information in this 2.1 tasks, the 
dataset (complete Appendix 2) must undergo a quality check to be further validated for practice-
oriented evaluation and revision of the collected technology data for tasks 2.2 and 2.3.  
 
For that, the first consultation to FAB was done at the beginning of year 2. FAB members were asked 
to mark their top 3 out of several products characteristics.  The final ranking of the essential 
characteristics of products will be stated on the website. The top 3 characteristics of the ranking 
(those that were more important to the farmers) will be used as one of the qualifying requirement 
for the products to be displayed in the Farmer Platform (FP) together with the nutriman internal 
selection criteria explained before.  
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To summarize: 

1= Collection procedure and Selection criteria for the long list (see Appendix 1) and mature list 
(Appendix 2) is indicated, and proper definitions of why the products and technologies are included 
here are provided.  

- We explain how was the data gathering and first selection based on TRL and nutriman 
internal requirements: 

 The signed consent including lawful identification of the legal technology/product 
supplier;  

 Filled Questionnaire; 

 Signed confirmation for submission of EIP-AGRI abstract;  

 Signed confirmation for submission of info sheets in the format of the NUTRIMAN 
project, infographics, training materials, video to the consortium 

  
2= Further selection criteria for task 2.2 and 2.3  

- Quality assessment of the ling list and the mature list has been done by the responsible 
partners as well as the first round of FAB consultations. The products and technologies were 
checked for: 

 The TRL>6 + scope of nutriman + meet the nutriman internal selection criteria described 
above  

 Vendors provided information in the practice abstracts or info sheets of the 3 first 
selected priorities determined by the first FAB consultation -> Detailed and properly 
specified selection criteria for  task 2.2. and 2.3 for selection of 50 + 50 

 
3 = best 25 products 

- Based on the ones selected by 2nd round of FAB consultation and taking into account the 
answers from the T2.4 interviews  

 
 

4. Hurdles and Further work  
 

During the execution of WP2.1, we met some difficulties with collecting valid and sufficient data 
from potential sources. For example, 138 technologies and 123 products were identified from 
project websites; however, among them, 35 technologies and 21 products were excluded as 
repeated cases. In addition, 44 technologies identified from operational groups were excluded due 
to a lack of more detailed inputs.  
 
Regarding LIFE projects, project leaders did not provide any further detail information about 
technologies and products for further selection and evaluation. Referring to information collection 
through questionnaires, all related projects mentioned in previous sections (3.3.1, 3.3.2 and 3.3.3) 
were included for questionnaires circulation; however, among the70 questionnaires returned to 
NUTRIMAN partners, 5 rejected to be included on the NUTRIMAN public Farmer Platform. 
Furthermore, some of the technologies and products owners agreed on providing factsheets and 
practice abstracts, but in the end, they did not.   
 
The limited success of Questionnaires as a data-source can be illustrated by some examples of 
stakeholder responses to these Questionnaires and direct communications via emails and face-to-
face communications during workshops and conferences: 

 

 “Our project is finished.” 
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 “Our technology and product are already on the market, what’s the added value to 
participating in NUTRIMAN?” 

  “If we participate, how much budget can be used for our research?” 

 “The technology is still at its early stages of development.”  

 “The information requested will be validated only at the end of the project, so it is difficult 
for us at this stage to give a relevant contribution.”   

 “The related technology is still too far from the market.” 

 “I will not answer any questionnaire and share my knowledge without getting paid for this.” 
 
The listed questions and comments indicated that many vendors could answer questions that users 
are highly interested to know, as still not reached ready for practice status, which might have 
stopped them from answering the circulated questionnaires. NUTRIMAN is searching for such 
matured innovative results and lawful vendors (potential Sellers) who are ready for discussion with 
farmer users (potential Buyers) and dedicated for rapid commercial market uptake of its results. In 
future dissemination activities such as demonstrations and national workshops, there will be more 
audiences with less or no academic experience; thus responsible partners should present in a more 
direct and natural understanding language to avoid insufficient communication. 
 
In addition to the already collected technologies and products, the NUTRIMAN consortium continues 
to collect potential information through networking, workshops, conferences and websites. Once 
the NUTRIMAN Farmer Platform is activated (starting to upload in the platform the practice 
abstracts and relevant documents: info sheets and training materials) in early Y2, all identified 
NUTRIMAN related projects, technologies and products will be contacted again, and the benefits of 
the NUTRIMAN network and website will be highlighted and encouraging projects to submit their 
practice abstracts. 
 
In the next period, the second round of FAB consultation will be done. It should be done by 
independent experts without commercial interest. During this second round, FAB will select the 25 
products and technologies with a higher impact from those listed in the Farmer Platform. Besides 
that, individual farmers will also be interviewed as part of task 2.4. A series of questions have been 
already created in order to identify bottlenecks and needs from farmers regarding the use of bio-
based products, taking into account the selection criteria asked to FABS for task 2.2 and 2.3 in the 
first round of consultations — the questions will be asked during workshops, knowledge exchange 
events, online survey, etc.                
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Appendix 1- Longlist of collected N & P recovery technologies and products 

 
Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

T1 T2.2.1 

Reductive 
thermochemical P 

recovery 

3R Recycle-Reuse-Reduce 
zero emission pyrolysis 
technology for phosphorus 
recovery from food grade 
animal bone grist for 
production of Bio-Phosphate 
products 

TRL/IRL9 P  

REFERTIL: Reducing  mineral  
fertilisers  and  chemicals  use  
in agriculture by recycling the 
treated organic waste as 
compost  
and biochar products  

1-
HU_QUESTIONNAI

RE_ABC-Bio-
Phosphate 

https://www.3ragrocarbon.c
om/project-reference 

T2 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery as 
Bio-polyphosphate starting 
from canola seed press cake 
with "Value-PP" extraction 
process 

TRL / IRL 
7 

P  

Value-PP: Valorisation of plant 
grist through phosphate 
depletion with  coupled 
polyphosphate synthesis 

2-
DE_QUESTIONNAI

RE_VALUE-PP 

https://www.iamb.rwth-
aachen.de/cms/iamb/Forsch
ung/Blank-
Lab/~pcmb/ValuePP/lidx/1/ 

T3 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from 
lignocellulosic waste with 
microwave irradiation  

TRL6  P  

LIGNOBIOLIFE: Development 
of high value-added 
bioproducts from forest  
waste through microwave 
technology  

54-
ES_QUESTIONNAI
RE_LIGNOBIOLIFE 

https://lignobiolife.blogspot.
com 

T4 T2.2.4 Anaerobic digestion 

Technology for P recovery as 
biphosphate stating from pig 
manure with Ecoson process 

TRL7 P  
Darling Ingredients 
International – Ecoson BV, via 
Questionnaire 

57-
NL_QUESTIONNAI
RE_Ecoson_manur

e 

www.ecoson.nl 

T5 T2.2.1 
Multi feed reductive 
thermochemical P 

Technology for P recovery as 
biochar starting from sewage 

TRL6 P  
Obtaining thermal energy 
from sewage sludge and 

33-
TR_QUESTIONNAI

http://www.biyotar.com.tr/ 

                                                        
1
 The numbering of Products and Technologies is not consecutive as some products and technologies were discarded from the original list based on the criteria mentioned above 

2
 categories: The colour of cells links to the technology/products categories as indicated and colored in Table 1. 

T2.3.1 Biochar and Bio-Phosphate  
T2.3.2 Ash  
T2.3.3 Struvite & other P-salts  
T2.3.4 Compost & Digestate 
T2.3.5. Scrubber water & mineral nitrogen concentrates 
T2.2.1. Thermochemical nutrient recovery 
T2.2.2. P precipitation from liquid manure, waste water and drain water 
T2.2.3. Physic-chemical nitrogen recovery from manure, digestate and wastewaters: separation, stripping and membrane processes  
T2.2.4. Biological nutrient recovery: composting, anaerobic digestion 
3 Target nutrient: The colour cells are specific for P, N or P&N 
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Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

recovery sludge with Gasification 
process 

investigation of utilization 
biochar as fertilizer/Tübitak 
1507 SME R&D Support 
program 

RE_TUBITAK 

T6 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from 
biowaste with "INCOVER" 
hydrothermal carbonization 
process 

TRL9 P  INCOVER 

59-
DE_QUESTIONNAI

RE_INCOVER 

https://incover-
project.eu/bio-
products/biochar 

T7 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from sewage 
sludge with "TerraNova 
Ultra"process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

www.terranova-energy.com 

T8 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from sewage  
sludge with PYREG mono-
carbonization process 

TRL8 P  PYREG 
CORDIS+Interreg+
National database 

www.pyreg.de 

T9 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from meat 
and born meal with Improve-P 
process 

TRL8 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

T10 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar starting from sewage 
sludge with PYROCHAR 
process 

TRL6-7 P  

PYROCHAR: PYROlysis based 
process to convert small 
WWTP sewage sludge into 
useful bioCHAR 

CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/rcn/11941/factsheet/en 

T11 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
PK fertilizer from the ash of 
poultry manure with "BMC 
Moerdijk" thermochemical 
process 

TRL9 P  
BMC Moerdijk, via 
Questionnaire 

56-
NL_QUESTIONNAI
RE_BMC Moerdijk 

https://www.bmcmoerdijk.nl
/ 

T12 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
biomass ashes (sewage sludge 
ash) from low plant available 
phosphorus compounds with 
“AshDec® thermochemical 
process 

TRL7 P  
CLOOP, R-Rhenania, 
ReNu2Farm, InPhos, P-REX, 
SUSAN 

3-
DE_QUESTIONNAI

RE_AshDec 

1. 
https://www.outotec.com/c
ompany/about-
outotec/rdand- 
innovation/cloop/ 
3.https://www.biorefine.eu/
take-part-renu2farm-
surveyand- 
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Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

contribute-circular-economy 
4. http://inphos.info/ 
5.https://cordis.europa.eu/p
roject/rcn/105528/factsheet
/en 
6.https://opus4.kobv.de/opu
s4- 
bam/frontdoor/index/index/
docId/39160 

T13 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from sewage 
sludge with "EuPhoRe" 
double-chemo-thermal 
process 

TRL8 P  EuPhoRe: Technology 
CORDIS+Interreg+
National database 

www.euphore.de 

T14 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from dried 
sewage sludge with MephRec 
process 

TRL6-7 P  MephRec: Technology 
CORDIS+Interreg+
National database 

www.klärschlammverwertun
g.nuernberg.de 

T15 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from sludge with 
R3Water process 

TRL6 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

T16 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
pelleted ash starting from 
sludge by "Sludge & Ash" 
process 

TRL7 P  
Sludge & Ash - New technique 
for recycling of nutrients in 
sludge and ash 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=97&docT
ype=pdf 

T17 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
bed ash starting from sludge 
with "sludge2energy" Process 
Variant Hot Water Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

T18 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
bed ash starting from sludge 
with "sludge2energy" Process 
Variant Steam Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

T21 T2.2.1 
Oxidative 

thermochemical P 
Technology for P recovery as 
RecoPhos Slag from sewage 

TRL 4  P  RecoPhos 
CORDIS+Interreg+
National database 

http://www.recophos.org/c/
mid,1372,Basic_Facts/ 
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Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

recovery sludge ashes with Thermo-
Reductive RecoPhos Process 

T22 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
bed ash from sewage sludge 
and green cuttings by 
fluidized bed gasification 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T23 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
fly ash from sewage sludge 
and green cuttings by 
fluidized bed gasification 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T24 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from 
wastewater with 
crystallization reactor 

TRL9 P  
Canal de Isabel II, via 
Questionnaire 

53-
ES_QUESTIONNAI

RE_Canal de 
Isabel II 

https://www.canaldeisabelse
gunda.es/inicio 

T25 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from 
digestate coming from 
methanogenic reactor and 
manure with "REVAWASTE" 
crystallisation process 

TRL6 P  

LIFE REVA-WASTE: 
Demonstration of an integral 
and sustainable system for 
multi-waste recycling and 
valorisation 

5-
ES_QUESTIONNAI

RE_LIFE-
REVAWASTE 

www.revawaste.eu 

T26 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from 
wastewater sewage with 
"PHORWater" controlled 
biological processes and 
struvite scaling process  

TRL7 P  PHORWATER/LIFE 2012 

6-
ES_QUESTIONNAI
RE_ PHORWATER 

http://phorwater.eu/ 

T27 T2.2.2 

Phosphorus 
precipitation from 

multi organic wastes 

Technology for P recovery as 
pelletized struvite starting 
from digested sludge and 
wastewater with "NuReSys"  
crystallisation process  

TRL9 P  NuReSys, via Questionnaire 

7-
BE_QUESTIONNAI

RE_Nuresys 

www.nuresys.com 

T28 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite from dairy 
wastewater with "MIGAL" 

TRL6 P  
Phosphorus capture, recycling 
and utilization for sustainable 
agriculture and a clean 

8-
IL_QUESTIONNAIR

E_MIGAL 

http://www.migal.org.il/Hyd
rogeochemistry_lab_Researc
h 
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Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

process using Al Water 
Treatment Residuals. 

environment using Al/Organic 
Composite water treatment 
residuals (Al/O-WTR)  

T29 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from pig 
manure digestate with 
fluidized bed crystallization 
system  

TRL6 P  
ADE_ECOCIR: Economía 
circular en el sector 
agroalimentario/regional 

9-
ES_QUESTIONNAI

RE_ADE-ECOIR 

https://www.cartif.com/en/ 

T30 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from the 
effluent of anaerobic UASB 
reactor with "Run4Life" 
process 

TRL6 P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

T31 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery  as 
calcium-phosphate starting 
from sewage sludge ashes 
with "Ash2Phos" process  

TRL8 P  Ash2Phos: Technology 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_Ash2Phos_04
19.pdf 

T32 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
Calcium phosphate salt 
starting sewage sludge with 
"TerraNoval Ultra" process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_TerraNova_0
419.pdf 

T33 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
Fe/Al-phosphate starting from 
sewage sludge with Pbac-
process  

TRL6 P  PRiL 
CORDIS+Interreg+
National database 

Industrially scale the Pbac-
process from Fritzmeier 
Umwelttechnik GmbH (Pilot 
plant in Großhelfendorf) 

T34 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sewage 
sludge with stuttgarter 
process 

TRL9 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T35 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from urine 
with  "ValueFromUrine" 
process 

TRL7 P  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/phosphate-
recovery 

T36 T2.2.2 
Phosphorus 

precipitation from 
Technology for P recovery as 
struvite starting from ash with 

TRL6  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 
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Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

wastewater/sludge Leachphos process 

T37 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Gifhorn process 

TRL7 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T38 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Airprex process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T39 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Pearl® process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T40 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Crystalactor process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T41 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from 
digestate with ANPHOS 
process 

TRL7-8 P  

ANPHOS - Environmentally 
friendly phosphorus removal 
in anaerobe effluent by 
means of the struvite process 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=2335&do
cType=pdf 

T42 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Struvia process 

TRL6 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T43 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
P-rich sorbent starting from 
wastewater with FiltraPHOS™ 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T44 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
ePhos® electrochemical P 
precipitation process 

TRL6 P  

FERTINNOWA:Transfer of 
INNOvative techniques for 
sustainable WAter use in 
FERtigated crops 

CORDIS+Interreg+
National database 

https://www.fertinnowa.co
m/wp-
content/uploads/219/2/Atta
chment_-14.pdf 

T45 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
SMARTech2b process 
Secondary mainstream 
SCEPPHAR 

TRL7 P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T46 T2.2.2 
Phosphorus 

precipitation from 
Technology for P recovery as 
P-rich sludge from 

TRL7 P  
SMART-Plant: Scale-up of low-
carbon footprint material 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
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wastewater/sludge wastewater with SMARTech 
4a- sidestream scena + 
enhanced AD  

recovery techniques in 
existing wastewater 
treatment plants 

project/deliverables 

T47 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater by 
Necover process 

TRL6 P  

NECOVERY: Nutrient and 
Energy Recovery in 
Wastewater Treatment Plants 
by Up-concentration and 
Adsorption 

LIFE+ database 

http://www.life-
necovery.eu/wp-
content/uploads/219/2/NEC
OVERY_Final-report_short-
technical-version.pdf 

T48 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for N & P recovery 
as phosphate fertilizer from 
pig manure with BioEcoSim 
manure processing 

TRL6 P  BioEcoSim 
CORDIS+Interreg+
National database 

www.bioecosim.eu 

T49 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphate salt from small 
sewage plants with Struvia™ 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T50 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphate salt from 
partially/fully dried sewage 
sludge with PULSE process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T51 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphoric acid from HTC 
treated sludge by AVA 
cleanphos process 

TRL7 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

T52 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphoric acid from sewage 
sludge incineration ash with 
REMONDIS TetraPhos® 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T53 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from 
wastewater/sludge liquor by 
biological phosphorus 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
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dissolution  waste-water-for-your-
life/undefined 

T54 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery  
from small-scale wastewater 
treatment plants by 
microalgae process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T55 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
SMARTech 5- sidestream 
SCEPPHAS process 

TRL6-7 P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T56 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
P-rich enriched absorbent 
from wastewater by Incover 
absorption columns 

TRL7-8 P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies/nutr
ient-recovery 

T57 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from ash with 
Mephrec process 

TRL 5 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

T58 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
ammonia absorption zeolites 
combined with membrane 
contactors 

  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

T59 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
calcium phosphate from 
sludge by Budenheim process 

TRL 4  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

T60 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
calcium phosphate from 
sludge by Budenheim 
Carbonic Acid process 

TRL 4 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

T61 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
calcium phosphate from 
sludge by P-RoC © process 

TRL 4 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

T62 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from sludge by 
NuReSys technology with 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
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FeCl3 as precipitation agent recycling-from-pilot-
production-to-farms-and-
fields/ 

T63 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from dewatering 
digested sludge by 
crystallization with Mg using 
the NuReSys reactor 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T64 T2.2.4 Composting 

Technology for N & P recovery 
as compost from cattle 
manure and rabbit manure by 
composting process with 
temperature monitoring. 

on 
market 

N & P  
Farmer GAEC Chagneaud, via 
Questionnaire 

23-
FR_QUESTIONNAI

RE_Chagneaud 

  

T65 T2.2.4 Anaerobic digestion 

Technology for N recovery as 
liquid fertilizer from 
wastewater with AnMBR and 
bioelectrochemical system 

TRL6 N 

RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

T66 T2.2.4 Anaerobic digestion 

Technology for N & P recovery 
as NPK fertilizer from 
blackwater with hyper-
thermophilic anaerobic 
digestion (HTAD) 

TRL 4 to 
8 

N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

T67 T2.2.4 Anaerobic digestion 

Technology for N & P recovery 
as organo-mineral fertilizer 
from blackwater and food 
waste with a system 
combining anaerobic 
digestion, struvite 
precipitation and ammonia 
stripping 

TRL7 N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

T68 T2.2.4 Anaerobic digestion 

Technology for N&P recovery 
as digestate starting from 
vegetable oil waste with pig 
manure with "VALUVOIL" 
two-phase anaerobic 
digestion process   

TRL6 N & P  

LIFE-VALUVOIL: 
Demonstration of zero waste 
cycle by the complete 
VALorization of residues from 
refining of Used Vegetable 
OILs 

10-
ES_QUESTIONNAI
RE_LIFE_VALUVOI

L 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=3652 

T69 T2.2.4 Anaerobic digestion Technology for N & P recovery TRL6 N & P  FEDT: Further Exogenous 11-   
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as organic fertilizer from birds 
manure and pigs manure with 
Further Exogenous Digestion 
process 

Digestion Technology  UA_QUESTIONNAI
RE_FEDT 

T70 T2.2.4 Composting 

Technology for N&P recovery 
from broiler litter by the 
composting system with a 
continuous flow 

TRL6  N & P  

Development of automation 
and mechanical systems of 4-
axis compostition machine, 
pilot-scale manufacturing 

12-
TR_QUESTIONNAI

RE_BYOTAR 

http://www.biyotar.com.tr/ 

T71 T2.2.4 Composting 

Technology for N&P recovery 
as green compost starting 
from green waste with 
"IMOG" composting windrow 
process including membrane 
and forced aeration  

TRL9 N & P  
1. Biorefine 
2.DUPOCO 

13-
BE_QUESTIONNAI

RE_green 
compost_IMOG 

http://www.mipvlaanderen.
be/nl/webpage/151/dupoco.
aspx; 
https://www.vlaco.be/sites/
default/files/generated/files/
page/bindereindrapport- 
20150225-versie-publicatie-
lowres-2.pdf 

T72 T2.2.4 Composting 

Technology for N & P recovery 
as compost from a separated 
pig- and cow manure and 
green waste by upcycling 
composting process  

TRL9 N & P  
Hofmans BV, via 
Questionnaire 

14-
NL_QUESTIONNAI
RE_Hofmans_Upc

ycling 

https://hofmans.nl/ 

T73 T2.2.4 
Anaerobic digestion 

+ composting 

Technology for N&P recovery 
as compost starting from 
vegetable, fruit and garden 
wastes with "IOK 
Afvalbeheer" anaerobic 
digestion and composting 
process     

TRL9 N & P  BIOREFINE 

15-
BE_QUESTIONNAI
RE_IOK_GFT_V2 

https://www.biorefine.eu/pr
ojects/biorefine; 
https://www.vlaco.be/sites/
default/files/generated/files/
page/veldproeven.p 
df 

T74 T2.2.4 Composting 

Technology for N & P recovery 
as compost from green algae 
and vegetal wastes by 
composting under confined 
cover with forced aeration. 

TRL9 N & P  
Communauté de communes 
du pays fouesnantais, via 
Questionnaire 

16-
FR_QUESTIONNAI
RE_Green algae 

compost 

https://www.cc-
paysfouesnantais.fr/ 

T75 T2.2.4 Composting 

Technology for N & P recovery 
as compost from seaweed 
and cattle manure by local 
composting process 

on 
market 

N & P  
Farmer SARL GAITRONNEAU, 
via Questionnaire 

17-
FR_QUESTIONNAI
RE_Gautronneau 

  

T76 T2.2.3 Membrane filtration Technology for N recovery as TRL/IRL N NPirriK 18- https://www.vlaco.be/kennis
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enriched pelletized digestate 
from animal manure + 
biowastes with "Arbio and 
NPirriK-project" co-digestion + 
separation and backmixing 
process 

7 BE_QUESTIONNAI
RE_NPirriK_v2 

centrum/onderzoeksprojecte
n/projectnpirrik 

T77 T2.2.3  Membrane filtration 

Technology for N&P recovery 
as liquid or dried digestates 
with "Agrogas" separation, 
drying, membrane filtration 
and/or reverse osmosis 
combined with post-
treatment system 

TRL9 N & P  BIOREFINE, ARBOR 

19-
BE_QUESTIONNAI

RE_dig Agrogas 

https://www.vlaco.be/sites/
default/files/generated/files/
page/veldproeven.p 
df 

T78 T2.2.3 Membrane filtration 

Technology for N recovery as 
microfiltered 
slurry/digestate/sludge 
starting from raw 
slurry/digestates/sewage 
sludge with microfiltration 
system 

TRL7 N & P  

Digestate 100%: Innovative 
integrated system for 
digestate use in fertigation, 
Operational Group  

21-
IT_QUESTIONNAIR
E_Digestate_100% 

http://digestato100.crpa.it 

T79 T2.2.4 Anaerobic digestion 

Technology for N&P recovery 
as enriched compost from 
digestate of pig manure with 
the "Mix-Fertilizer"  biological 
and stripping process 

TRL6 N & P  

LIFE MIX_FERTILIZER: 
Valorization of the digestate 
from pig manure as new 
fertilizers with an organic / 
mineral base and gradual 
release 

22-
ES_QUESTIONNAI

RE_LIFE_MIX-
FERTILIZER 

https://www.lifemixfertilizer.
eu/ 

T80 T2.2.4 Composting 

Technology for N & P recovery 
as compost from bioresidues 
and green wastes by Gicon 
composting process 

on 
market 

N & P  Lipor, via Questionnaire 

24-
PT_QUESTIONNAI

RE_LIPOR 

https://www.lipor.pt/en/ 

T81 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
pig-, chicken-, and cow 
manure by tunnel composting 
process 

TRL/IRL9 N & P  Eraspo BV, via Questionnaire 

25-
NL_QUESTIONNAI

RE_Eraspo 

http://www.eraspo.nl/ 

T82 T2.2.4 Anaerobic digestion 

Technology for N * P recovery 
as digestate from chicken 
manure by "IMBIO"  

TRL8 N & P  
IMBIO: Innovative Manure 
Biofertilizers, H2020 SME 
Phase I 

26-
UA_QUESTIONNAI

RE_IMBIO 

http://integro.co.ua 



NUTRIMAN – Deliverable 2.1.   37 

Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

anaerobic thermophilic 
fermentation process 

T83 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
biowaste by anaerobic 
digestion with hydrolysis 
module 

TRL7 N & P  

LIFE+ IntegralCarbon - 
Development and global 
enforcement of GHG capture 
photobioreactors in 
agroindustrial activities. 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4918 

T84 T2.2.4 Composting 

Technology for N & P recovery 
as compost from olive leaves 
and solid waste from the mills 
by "MINOS" composting 
process  

TRL6 N & P  

Minos - Process development 
for an integrated olive oil mill 
waste management 
recovering natural 
antioxidants and producing 
organic fertilizer 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=1931 

T85 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
biomass and effluent of UASB 
with in-vessel composting 
system 

TRL6 N & P  
HYDROUSA CORDIS+Interreg+

National database 

https://www.hydrousa.org/i
nnovations/ 

T86 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from sewage 
sludge by "Alguazas" high-
solids anaerobic digestion 
process 

TRL6 N & P  Life-ANADRY LIFE+ database 

http://www.life-
anadry.eu/index.php/en/tec
hnology 

T87 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from mixture of 
pig manure, food waste and 
horse manure  by co-
anaerobic digestion process 

TRL9 N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T88 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from chicken  
litter with CSTR-Greendal 
vergisting process 
  

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Gr
eendal-vergisting.pdf 

T89 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from food waste, 
cattle slurry and chicken litter 
with small, on-farm anaerobic 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Lo
dge-Farm-Holt-Wrexham.pdf 
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digestion in Lodge Farm, Holt, 
Wrexham  

T90 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from manure and 
food waste by Wet-
fermentation process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/A
gribiomethane.pdf 

T91 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from pig slurry 
and crop silageother biowaste 
by three-stage digestion 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Bi
o-Ziedi-Ltd..pdf 

T92 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
fresh blackwaters and 
digested blackwater by local 
vermicomposting process 

TRL6 N & P  
Houseful: Innovative circular 
solutions and services for the 
housing sector 

CORDIS+Interreg+
National database 

http://houseful.eu/solutions
/high-quality-fertiliser-
compost-of-local-origin/ 

T93 T2.2.4 Composting 

Technology for N & P recovery 
as compost from P-rich sludge 
by Downstream SMARTech B 
process using minerals as 
bulking agents 

TRL7 N & P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T94 T2.2.4 Composting 

Technology for N & P recovery 
as compost from olive 
washing sludge by "Loxa" 
composting process 

TRL6 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/i
nnovations 

T95 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as  
magnesite phosphate 
precipitate from wastewater 
by Continuous Stirred-Tank 
Reactor (CSTR) process 

TRL6 P  

LIFE-REMPHOS - 
IMPLEMENTATION OF A NEW 
PHOSPHATE REMOVAL 
TERTIARY TREATMENT IN 
WWTP 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4664&do
cType=pdf 

T96 T2.2.4 Composting 

Technology for N & P recovery 
as liquid microbiological 
compost tea from biowaste by 
composting process 

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T97 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as liquid digestate from pig 
manure with addition of 
phytase enzymes by "Smart 
Fertirrigation" process. 

TRL7 N & P  

LIFE Smart Fertirrigation - 
Integrated pig manure 
digestate processing for direct 
injection of organic liquid 
fertiliser into irrigation 

CORDIS+Interreg+
National database 

http://smartfertirrigation.eu
/ 
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systems 

T98 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from pig slurry by 
"VALPORC" anaerobic co-
digestion process 

TRL7 N & P  

LIFE+ VALPORC - Valorization 
of pig carcasses through their 
transformation into biofuels 
and organic fertilizers 

LIFE+ database http://lifevalporc.eu/ 

T99 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from livestock 
waste by anaerobic digestion 
using sequencing batch 
reactor with an odour-
abatement system 

TRL7 N & P  

LIFE LIVE-WASTE - Sustainable 
management of livestock 
waste for the 
removal/recovery of nutrients 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=451 

T100 T2.2.4 Composting 

Technology for N & P recovery 
as compost from green 
residua by 
"WASTE"composting process  

TRL7 N & P  
WASTE - Treatment and 
management of green residua 
by process of composting 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=1321&do
cType=pdf 

T101 T2.2.4 Composting 

Technology for N & P recovery 
as compost from winemaking 
industry waste by prototype 
composting process 

TRL7 N & P  

DIONYSOS - Development of 
an economically viable 
process for the integrated 
management via utilization of 
winemaking industry waste; 
production of high added 
value natural products and 
organic fertilizer 

CORDIS+Interreg+
National database 

http://dionysos.pharm.uoa.g
r/en/index.htm 

T102 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as animal feed from digested 
swine manure by duckweed 
producing process 

TRL7 N & P  

LIFE LEMNA - DUCKWEED 
TECHNOLOGY FOR 
IMPROVING NUTRIENT 
MANAGEMENT AND 
RESOURCE EFFICIENCY IN PIG 
PRODUCTION SYSTEMS 

LIFE+ database http://www.life-lemna.eu/ 

T103 T2.2.4 Composting 

Technology for N & P recovery 
as compost from pig manure 
by vermicomposting process 

TRL6 N & P  

Ecodiptera - Implementation 
of a management model for 
the ecologically sustainable 
treatment of pig manure in 
the Region of Los Serranos, 
Valencia-Spain 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=2897&do
cType=pdf 

T104 T2.2.3 Membrane filtration Technology for N recovery as TRL5 N SYSTEMIC: Systemic large 48- https://systemicproject.eu/w
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mineral concentrate from 
digestate by the GENIUS 
processes 

scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

NL_QUESTIONNAI
RE_SYSTEMIC 

p-
content/uploads/2018/06/Fa
ctsheet-1-GZV.pdf 

T105 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from manure by a 
medium size anaerobic 
digestion process 

TRL 5 N & P  

UNIDIGES - Demonstrative 
plant for manure 
management of a medium 
size exploitation by anaerobic 
digestion and agronomic 
valorisation of the digestate 

CORDIS+Interreg+
National database 

http://www.unidiges.eu/ 

T106 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from duck slurry 
by anaerobic digestion 
process 

  N & P  
Duck slurry - Development of 
a Processing Plant for 
Recycling of Duck Slurry 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=2330&do
cType=pdf 

T108 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
calcium phosphate from 
manure derived digestate 
with Re-P-eat' process 

TRL 5 P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T109 T2.2.4 
Anaerobic digestion 

+ composting 

Technology for N & P recovery 
as compost from vegetable, 
garden and fruit waste with 
anaerobic digestion combined 
composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T110 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
solid fraction of pig slurry 
(30%) and poultry manure 
(70%) by composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T111 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of  
solid Fraction of pig slurry 
(70%) and poultry manure 
(30%) by composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
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fields/ 

T112 T2.2.4 Composting 

Technology for N & P recovery 
as compost from solid 
Fraction of pig slurry by 
anaerobic digestion combined 
composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T113 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from co-
digestion of sewage sludge 
and digested food waste by 
stripping and scrubbing 
process 

TRL7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-3-AS.pdf 

T114 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
dried digestate and ammonia 
sulphate from solid fraction 
digestate with "Biogas Bree" 
chemical scrubbing of exhaust 
air during drying process 

TRL9 N  BIOREFINE, ARBOR, UNIR 

20-
BE_QUESTIONNAI
RE_ASL_drieddige

state_v2 

www.vlaco.be/sites/default/
files/generated/files/page/ve
ldproeven.pdf 

T115 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from co-
digestion of corn silage, 
chicken manure and another 
biowaste by "FiberPlus" 
process 

TRL 7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-5-GNS.pdf 

T116 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from 
poultry manure with DVO 
digestion system including a N 
stripper 

TRL8 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-4-Rika-Biofuels.pdf 

T117 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonia nitrate/sulphate 
from raw digestate with 
"AMFER" stripping process 

TRL7 N  Colsen, via Questionnaire 

27-
NL_QUESTIONNAI

RE_AMFER-
COLSEN 

https://www.colsen.nl/ 

T118 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
inorganic fertilizer starting 
from liquid fraction of 
manure, digestate or other 

TRL9 N  Detricon, via Questionnaire 

28-
BE_QUESTIONNAI
RE_StrippingScrub
bing_Ammoniumn

https://detricon.eu/ 
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waste streams with 
"Detricon" stripping and 
scrubbing process  

itrate 

T119 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonia and grit-poor 
manure ready for mono/co-
fermentation starting from 
poultry manure with "Poul-
AR®"  stripping and acidic 
washing process 

TRL7 N  Colsen, via Questionnaire 

29-
NL_QUESTIONNAI
RE_PoulAR_Colse

n 

https://www.colsen.nl/ 

T120 T2.2.3 
Stripping + 
Scrubbing 

Technology for N Recovery as 
liquid ammonium sulphate or 
ammonium nitrate starting 
from separated liquid slurry 
with "Circular Values" 
stripping and scrubbing 
process  

on 
market 

N  
Circular Values BV,  via 
Questionnaire 

30-
BE_QUESTIONNAI
RE_AmmoniaStrip

Scrub_Circular 
Values_v2 

www.circularvalues.eu; 
www.Farmcubes.eu 

T121 T2.2.3 Membrane filtration 

Technology for N recovery as 
mineral concentate from pig 
manure with VP-Hobe 
Manure Valorisation system 
containing an evaporator 
falling film and a reversed 
osmosis membrane 

TRL 7-8 N  Hobe, via Questionnaire 

32-
NL_QUESTIONNAI

RE_Hobe 

www.vp-hobe.nl 

T122 T2.2.3 Membrane filtration 

Technology for N recovery as 
ammonium sulphate from 
wastewater with SMARTech 3 
process using mesolite and 
nano ion-exchange 

TRL6 N  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T123 T2.2.3 Membrane filtration 

Technology for N recovery as 
ammonia water  from the 
liquid fraction of manure or 
digestate with the vacuum 
stripping process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T124 T2.2.3 Membrane filtration 

Technology for N recovery as 
ammonia water from 
digestate with evaporation 
and reverse osmosis 

TRL9 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 
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concentration process 

T125 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium nitrate from 
digestate with "Biogasyl" 
stripping and scrubbing 
process 

TRL7 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.keep.eu/projec
t/7019/bio-refine-recycling-
inorganic-chemicals-from-
agro-bio-industry-
wastestreams 

T126 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from 
liquid fraction of digestate 
with Waterleau stripping and 
scrubbing process 

TRL6 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.waterleau.com
/en 

T127 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium nitrate from liquid 
digestate with a tank-in-tank 
stripping and scrubbing 
process 

TRL6-7 N  

Digesmart: minimize 
spreading digestate flows and 
to economically valorize the 
minerals (nitrogen, 
phosphorus and potassium, 
among others) 

CORDIS+Interreg+
National database 

http://www.digesmart.eu/do
cumentos/D3.3%2Final%2re
port%2on%2the%2trials%2-
%2technologies%2for%2nutr
ient%2recovery%2from%2di
gestate_(public)_EN.pdf 

T128 T2.2.3 Membrane filtration 

Technology for N recovery as 
NK concentrate from 
digestate with combination of 
RO and a vaporizer 

TRL 5 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/2018/06/Fa
ctsheet-2-AM-Power-1.pdf 

T129 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
ammonia water from cow 
house by binding the 
ammonia in the outgoing air 
in a bio-filter 

  N  

Ammonia - Towards a 
sustainable milk production - 
reducing on-farm ammonia 
losses 

CORDIS+Interreg+
National database 

http://www-
hmh.slu.se/ammoniak/index
_eng.htm 

T130 T2.2.3 physical separation 

Technology for N recovery as 
ammonia water from 
wastewater with 
bioelectrochemical systems 
(ie Microbial Fuel Cells) 

  N  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/nitrogen-
recovery 

T131 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonia water from co-
digested manure and 
biological waste streams by 
evaporation and 
condensation process 

  N  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 
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T132 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
ammonium sulphate from pig 
stables by H2SO4 chemical 
scrubbing 

  N  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T133 T2.2.3 Chemical addition 

Technology for N recovery as 
enriched manure with in-field 
acidification system using 
sulphuric acid 

on 
market 

N  SyreN 

31-
DK_QUESTIONNAI

RE_BIOCOVER 

www.biocover.dk 

T171 T2.2.4 Anaerobic digestion 

Technology for N&P recovery 
as compost starting from 
sludge, green waste and food 
residues with "BIOCICLO" 
aerobic digestion process   

TRL9 N & P  
BIOCICLO s.r.l., via 
Questionnaire 

36-
IT_QUESTIONNAIR
E_ACM-BIOCICLO 

https://biociclo.it/ 

T137 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N&P recovery 
as microalgae bio-based 
fertilisers starting from 
wastewater with 
heterotrophic microalgae 

TRL7 N & P  

LIFE ALGAECAN:Adding 
sustainability to the fruit and 
vegetable processing industry 
through solar-powered algal 
wastewater treatment. 

38-
ES_QUESTIONNAI

RE_LIFE 
ALGAECAN 

www.lifealgaecan.eu 

T139 T2.2.3 Physical separation 

Technology for N recovery as 
NPK organic fertilizer from 
poultry droppings with 
SECONOV dehydration 
process  

TRL8 N  
Farmer RICHARD Christophe, 
via Questionnaire 

40-
FR_QUESTIONNAI

RE_RICHARD 

  

T143 T2.2.3 Physical separation 

Technology for N recovery as 
urine from pig manure with 
"VeDoWS" adapted stable 
constructions system 

TRL9 N  
Vermeulen Construct, via 
Questionnaire 

46-
BE_QUESTIONNAI

RE_VeDoWS 

https://www.vermeulencons
truct.be/ 

T144 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
liquid fertilizer starting from 
liquid manure or biogas 
digestate with plasma manure 
processing system  

TRL7 N  N2 Applied, via Questionnaire 

49-
NO_QUESTIONNAI

RE_N2 Applied 

https://n2.no/ 

T145 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
P-rich precipitate from 
wastewater by ICS (Iron 
coated sand) 

TRL 7-8 P  

NuReDrain, Nutrient Removal 
and Recovery from Drainage 
Water, Interreg North Sea 
Region 

50-
BE_QUESTIONNAI
RE_Nuredrain-1 

http://northsearegion.eu/nu
redrain/ 
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T146 T2.2.3 Physical separation 

Technology for N & P recovery 
as liquid and solid organic 
fertilizer from manure and 
digestate with decanter-disc 
stack centrifuge 

on 
market 

N & P  GEA Group, via Questionnaire 

51-
DE_QUESTIONNAI

RE_GEA 

https://www.gea.com/en/in
dex.jsp 

T147 T2.2.4 
Anaerobic digestion 

+ composting 

Technology for N&P recovery 
as compost starting from 
manure and slurry with 
mobile cavitator combining 
anaerobic digestion and 
composting system  

TRL8 N & P  

LIFE DOP: 
DemonstrativemOdel of 
circular economy Process in a 
high quality dairy industry  

55-
IT_QUESTIONNAIR

E_LIFEDOP 

http://www.lifedop.eu 

T148 T2.2.3 Physical separation 

Technology for N & P recovery 
as dried pellets from sewage 
sludge and manure with 
Closed-loop steam drying 
process 

TRL6 N & P  
LIFE SludgeisBiofuel - Dryer 
for energy recovery from 
sewage sludge and manure 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=459&doc
Type=pdf 

T149 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using Twin Layer 
system 

TRL6 N & P  TL-BIOFER  LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4904&do
cType=pdf 

T150 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using the I-PHYC 
system 

TRL6 N & P  IPHYC-H2020 
CORDIS+Interreg+
National database 

http://www.i-phyc.com/the-
iphyc-solution/ 

T151 T2.2.3 Physical separation 

Technology for N & P recovery 
as liquid and solid fertilizer 
from urban sewage sludge 
and wastes by supercritical 
water co-oxidation (SCWcO) 
process 

TRL6 N & P  
Lo2x: Supercritical water co-
oxidation (SCWcO) of urban 
sewage sludge and wastes 

LIFE+ database 
http://www.lo2x.com/eng/r
esultados.html 

T152 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using pre-industrial 
tubular photobioreactors 
plant or raceway reactors 

TRL6 N & P  SABANA 
CORDIS+Interreg+
National database 

http://www.eu-sabana.eu/ 
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T153 T2.2.4 Composting 

Technology for N & P recovery 
as compost from manure and 
olive mill wastewater with 
CONDENSE management 
system 

TRL7 N & P  

CONDENSE - The condense 
managing system: production 
of novel fertilisers from 
manure and olive mill 
wastewater 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=3944&do
cType=pdf 

T154 T2.2.1 

Multi feed reductive 
thermochemical P 

recovery 

Technology for P recovery as 
biochar from slaughterhouses 
waste with ECO-hydrolysis 
process 

TRL7 P  

IBERWASTE - DISPOSAL AND 
VALORISATION OF IBERIAN 
PIG WASTES FROM 
SLAUGHTERHOUSES 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4252&do
cType=pdf 

T155 T2.2.4 Composting 

Technology for N and P 
recovery as reduced salinity 
fertilizers (RSF) from urban 
waste, bio-char and farm 
residues in a batch bio-
oxidative static process 

TRL7 N & P  

Life RESAFE - Innovative 
fertilizer from urban waste, 
bio-char and farm residues as 
a substitute of chemicals 
fertilizers 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4556&do
cType=pdf 

T156 T2.2.3 physical separation 

Technology for N & P recovery 
as tailor made fertilizers from 
chicken manure, compost and 
digestate by blending process  

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T157 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with 
photobioreactors (PBR) 
system 

TRL6-7 N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

T158 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with High Rate 
Algae Pond (HRAP)  System 

TRL7 N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

T159 T2.2.3 Physical separation 

Technology for N & P recovery 
as pelletized digestate from 
digested sludge with pelleting 
process 

TRL9 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/i
nnovations 

T160 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N recovery as 
animal protein source from 
solid manure and plant 
wastes with Insect breeding 
process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 
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T161 T2.2.3 Chemical addition 

Technology for N & P recovery 
as biopolymers from 
municipal biowaste by low 
temperature chemical 
hydrolysation/oxidization 
process 

TRL 3-5 N & P  LIFECAB 

62-
IT_QUESTIONNAIR

E_LIFECAB 
http://www.lifecab.eu/ 

T162 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as dried-pulverized algae 
biomass from excessive 
freshwater macroalgal 
biomass by floating harvest 
system 

TRL3/TR
L 1-3 

N & P  LIFE-AlgaeService 

65-
LT_QUESTIONNAI

RE_LIFE-
AlgaeService 

https://algaeservice.gamtost
yrimai.lt/ 

T163 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
digestate with "ALG-AD"  
microalgal cultivation 

TRL4 N & P  ALG-AD 

68-
UK_QUESTIONNAI

RE_ALG-AD 

http://www.nweurope.eu/pr
ojects/project-search/alg-
adcreating- 
value-from-waste-nutrients-
by-integrating-algaland- 
anaerobic-digestion-
technology/ 

T168 T2.2.3 Physical separation 

Technology for N & P recovery 
as solid and liquid fertilizer 
from pig manure by 
depuration process using 
coagulation-flocculation and  
electrocoagulation 

TRL 4-5 N & P  
DEPURGAN: Swine-farm 
revolution 

CORDIS+Interreg+
National database 

www.depurgan.com/ingles/ 

T169 T2.2.4 Composting 

Technology for N&P recovery 
as compost starting from 
organic waste with farm 
composting process 

TRL 9 N & P  ILVO, via Questionnaire 

70-BE-
QUESTIONNAIRE-

T69-farm 
composting_ILVO 

https://www.ilvo.vlaanderen
.be/ 

T172 T2.2.4 
Anaerobic digestion 

+ Composting 

 Technology for N&P recovery 
as compost starting from 
green waste and pre-digested 
mixed-waste with "ACEA 
Pinerolese" anaerobic 
digestion and composting 
process   

TRL 9 N & P  
ACEA Pinerolese Industriale 
S.p.A., via Questionnaire 

61-
IT_QUESTIONNAIR

E_ACEA 

https://www.aceapinerolese.
it/ 

T173 T2.2.2 
Phosphorus 

precipitation from 
Technology for P recovery as 
struvite starting from 

TRL6 P  NUTREC 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/606057/reporting 



NUTRIMAN – Deliverable 2.1.   48 

Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

wastewater/sludge  wastewater with "NUTREC" 
process 

T174 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite from digested 
manure with ANPHOS struvite 
crystallization reactor 

TRL6 P  Manureecomine 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/603744/reporting 

T175 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery as 
phosphorus salt from animal 
manure, digestate and food 
residues with "Phosfarm" 
controlled enzymatic 
mineralisation process   

TRL6 P  Phosfarm 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/605771/reporting 

T176 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as duckweed biomass from 
wastewater with 
"POWERSTEP" duckweed 
bioreactor  

TRL6 N & P  POWERSTEP 
CORDIS+Interreg+
National database 

http://powerstep.eu/system
/files/generated/files/resour
ce/d-2-4-feasibility-of-
mainstream-nitrogen-
removal-and-biomass-
production-duckweed-
bioreactor_0.pdf 

T177 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for N&P recovery 
as phosphorus salt and 
ammonium sulphate from 
manure and digestate with 
SUEZ process 

TRL7 N & P  SUEZ Green Tech GmbH 
CORDIS+Interreg+
National database 

https://www.suez.com/en 

P1 T2.3.1 Bio-phosphate 

High nutrient dense Bio-
Phosphate products 
recovered from food grade 
animal bone grist with over 
30% P2O5 content by "3R 
zero emission pyrolysis" 
process 

TRL/IRL9 P  

REFERTIL: Reducing  mineral  
fertilisers  and  chemicals  use  
in agriculture by recycling the 
treated organic waste as 
compost  
and biochar products  

1-
HU_QUESTIONNAI

RE_ABC-Bio-
Phosphate 

https://www.3ragrocarbon.c
om/project-reference 

P2 T2.3.3 
Rich Phosphorus 

precipitate 

Bio-polyphosphate from 
canola seed press cake by 
"Value-PP" process 

TRL / IRL 
7 

P  

Value-PP: Valorisation of plant 
grist through phosphate 
depletion with  coupled 
polyphosphate synthesis 

2-
DE_QUESTIONNAI

RE_VALUE-PP 

https://www.iamb.rwth-
aachen.de/cms/iamb/Forsch
ung/Blank-
Lab/~pcmb/ValuePP/lidx/1/ 

P3 T2.3.1 Biochar 
Biochar from lignocellulosic 
waste by LignoBioLife process 

TRL6 P  
LIGNOBIOLIFE:Development 
of high value-added 
bioproducts from forest  

54-
ES_QUESTIONNAI
RE_LIGNOBIOLIFE 

https://lignobiolife.blogspot.
com 
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waste through microwave 
technology  

P4 T2.3.4 Digestate 
Pelletized digestate from pig 
manure by Ecoson process 

TRL 7 P  
Darling Ingredients 
International – Ecoson BV, via 
Questionnaire 

57-
NL_QUESTIONNAI
RE_Ecoson_manur

e 

www.ecoson.nl 

P5 T2.3.1 Biochar 
Biochar from sewage sludge 
by Gasification process 

TRL 7 P  

Obtaining thermal energy 
from sewage sludge and 
investigation of utilization 
biochar as fertilizer/Tübitak 
1507 SME R&D Support 
program 

33-
TR_QUESTIONNAI

RE_TUBITAK 

http://www.biyotar.com.tr/ 

P6 T2.3.1 Biochar 
Biochar from biowaste by 
INCOVER process 

TRL9 P  INCOVER 

59-
DE_QUESTIONNAI

RE_INCOVER 

https://incover-
project.eu/bio-
products/biochar 

P7 T2.3.1 Biochar 
Biochar from sewage sludge 
by TerraNova Ultra process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

www.terranova-energy.com 

P8 T2.3.1 Biochar 
Biochar from sewage sludge 
by PYREG process 

TRL8 P  PYREG 
CORDIS+Interreg+
National database 

www.pyreg.de 

P9 T2.3.1 Biochar 
Biochar from meat and born 
meal by Improve-P process 

TRL8 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

P10 T2.3.1 Biochar 
Biochar from sewage sludge 
by PYROCHAR process 

TRL6-7 P  

PYROCHAR: PYROlysis based 
process to convert small 
WWTP sewage sludge into 
useful bioCHAR 

CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/rcn/11941/factsheet/en 

P11 T2.3.2 Ash 

PK fertilizer from the ash of 
poultry manure with "BMC 
Moerdijk" thermochemical 
process 

TRL9 P  
BMC Moerdijk, via 
Questionnaire 

56-
NL_QUESTIONNAI
RE_BMC Moerdijk 

https://www.bmcmoerdijk.nl
/ 

P12 T2.3.2 Ash 

Calcium-Sodium-Phosphate 
from sewage sludge ash 
conversion with the AshDec® 
process 

TRL7 P  
CLOOP, R-Rhenania, 
ReNu2Farm, InPhos, P-REX, 
SUSAN 

3-
DE_QUESTIONNAI

RE_AshDec 

1. 
https://www.outotec.com/c
ompany/about-
outotec/rdand- 
innovation/cloop/ 
2. - 
3. 
https://www.biorefine.eu/ta
ke-part-renu2farm-
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surveyand- 
contribute-circular-economy 
4. http://inphos.info/ 
5. 
https://cordis.europa.eu/pro
ject/rcn/105528/factsheet/e
n 
6. 
https://opus4.kobv.de/opus
4- 
bam/frontdoor/index/index/
docId/39160 

P13 T2.3.2 Ash 
Ash from natural wood chip 
under the fireplace  

TRL7 P  
Chambres d'Agriculture de 
Bretagne (CRAB), via 
Questionnaire 

4-
FR_QUESTIONNAI

RE_woodash 

http://www.bretagne.synagr
i.com/ 

P14 T2.3.2 Ash 
Ash from sewage sludge by 
EuPhoRe  process 

TRL8 P  EuPhoRe: Technology 
CORDIS+Interreg+
National database 

www.euphore.de 

P15 T2.3.2 Ash 
Ash from sewage sludge by 
MephRec  process 

TRL6-7 P  MephRec: Technology 
CORDIS+Interreg+
National database 

www.klärschlammverwertun
g.nuernberg.de 

P16 T2.3.2 Ash 
Ash from sludge by R3Water  
process 

TRL6 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

P17 T2.3.2 Ash 
Pelleted ash from sludge by 
"Sludge & Ash" process 

TRL7 P  
Sludge & Ash - New technique 
for recycling of nutrients in 
sludge and ash 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=97&docT
ype=pdf 

P18 T2.3.2 Ash 

Bed ash  from sludge by 
"sludge2energy" process 
Variant Hot Water Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

P19 T2.3.2 Ash 

Bed ash  from sludge by 
"sludge2energy" process 
Variant Steam Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

P22 T2.3.2 Ash 
RecoPhos Slag from sewage 
sludge ashes with Thermo-

TRL 4  P  RecoPhos 
CORDIS+Interreg+
National database 

http://www.recophos.org/c/
mid,1372,Basic_Facts/ 
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Reductive RecoPhos Process 

P23 T2.3.2 Ash 

Bed ash from sewage sludge 
and green cuttings by 
fluidized bed gasification 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P24 T2.3.2 Ash 

Fly ash from sewage sludge 
and green cuttings by 
fluidized bed gasification 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P25 T2.3.3 Struvite 

Struvite from wastewater by 
"Canal de Isabel II S.A." 
process  

TRL9 P  
Canal de Isabel II, via 
Questionnaire 

53-
ES_QUESTIONNAI

RE_Canal de 
Isabel II 

https://www.canaldeisabelse
gunda.es/inicio 

P26 T2.3.3 Struvite 

Struvite from digestate and 
manure by "REVAWASTE" 
process 

TRL6 P  

LIFE REVA-WASTE: 
Demonstration of an integral 
and sustainable system for 
multi-waste recycling and 
valorisation 

5-
ES_QUESTIONNAI

RE_LIFE-
REVAWASTE 

www.revawaste.eu 

P27 T2.3.3 Struvite 
Struvite from wastewater by 
"PHORWater" process 

TRL7 P  PHORWATER/LIFE 2012 

6-
ES_QUESTIONNAI
RE_ PHORWATER 

http://phorwater.eu/ 

P28 T2.3.3 Struvite 

Struvite from digested sludge 
and wastewater by "NuReSys" 
process  

TRL9 P  NuReSys, via Questionnaire 

7-
BE_QUESTIONNAI

RE_Nuresys 

www.nuresys.com 

P29 T2.3.3 Struvite 

Struvite from dairy 
wastewater by "MIGAL" 
process 

TRL6 P  

Phosphorus capture, recycling 
and utilization for sustainable 
agriculture and a clean 
environment using Al/Organic 
Composite water treatment 
residuals (Al/O-WTR)  

8-
IL_QUESTIONNAIR

E_MIGAL 

http://www.migal.org.il/Hyd
rogeochemistry_lab_Researc
h 

P30 T2.3.3 Struvite 

Struvite from digestate and 
manure by "REVAWASTE" 
process 

TRL 4 P  
ADE_ECOCIR: Economía 
circular en el sector 
agroalimentario/regional 

9-
ES_QUESTIONNAI

RE_ADE-ECOIR 

https://www.cartif.com/en/ 

P31 T2.3.3 Struvite Struvite from digested sewage TRL8 P  Aquafin NV, via Questionnaire 58- https://www.aquafin.be/en 
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sludge by Aquafin process BE_QUESTIONNAI
RE_Aquafin_struvi

te 

P32 T2.3.3 Struvite 

Struvite from effluent of 
anaerobic UASB reactor by 
"Run4Life" process 

TRL6 P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

P33 T2.3.3 Calcium phosphate  
Calcium phosphate from 
sewage sludge ash by 
"Ash2Phos" process 

TRL8 P  Ash2Phos: Technology 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_Ash2Phos_04
19.pdf 

P34 T2.3.3 Calcium phosphate  
Ca/Mg-P from sewage sludge 
by "TerraNoval Ultra" process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_TerraNova_0
419.pdf 

P35 T2.3.3 
Rich Phosphorus 

precipitate 

Fe/Al-phosphate from sewage 
sludge by Pbac process 

TRL6 P  PRiL 
CORDIS+Interreg+
National database 

Industrially scale the Pbac-
process from Fritzmeier 
Umwelttechnik GmbH (Pilot 
plant in Großhelfendorf) 

P36 T2.3.3 Struvite 
Struvite from sewage sludge 
by stuttgater process 

TRL9 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P37 T2.3.3 Struvite 
Struvite from urine by 
"ValueFromUrine" process 

TRL7 P  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/phosphate-
recovery 

P38 T2.3.3 Struvite 
struvite from ash by 
Leachphos process 

TRL6  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P39 T2.3.3 Struvite 
struvite from sludge by 
Gifhorn process 

TRL7 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P40 T2.3.3 Struvite 
struvite from sludge by 
Airprex process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P41 T2.3.3 Struvite 
struvite from sludge by Pearl® 
process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P42 T2.3.3 Struvite 
struvite from sludge by 
Crystalactor process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P43 T2.3.3 Struvite struvite from digestate by TRL7-8 P  ANPHOS - Environmentally LIFE+ database http://ec.europa.eu/environ
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ANPHOS process friendly phosphorus removal 
in anaerobe effluent by 
means of the struvite process 

ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=2335&do
cType=pdf 

P44 T2.3.3 Struvite 
struvite from sludge by 
Struvia process 

TRL6 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P45 T2.3.3 
Rich Phosphorus 

precipitate 

Sorbent material enriched in 
phosphate from wastewater 
by  FiltraPHOS™ process  

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P46 T2.3.3 Struvite 

Struvite from wastewater by 
ePhos® electrochemical P 
precipitation process 

TRL6 P  

FERTINNOWA:Transfer of 
INNOvative techniques for 
sustainable WAter use in 
FERtigated crops 

CORDIS+Interreg+
National database 

https://www.fertinnowa.co
m/wp-
content/uploads/219/2/Atta
chment_-14.pdf 

P47 T2.3.3 Struvite 

Struvite from wastewater by 
SMARTech2b process 
Secondary mainstream 
SCEPPHAR 

TRL7 P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P48 T2.3.3 
Rich Phosphorus 

precipitate 

P-rich sludge from 
wastewater by SMARTech 4a- 
sidestream scena + enhanced 
AD  

TRL7 P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P49 T2.3.3 Struvite 
Struvite from wastewater by 
Necover process   

TRL6 P  

NECOVERY: Nutrient and 
Energy Recovery in 
Wastewater Treatment Plants 
by Up-concentration and 
Adsorption 

LIFE+ database 

http://www.life-
necovery.eu/wp-
content/uploads/219/2/NEC
OVERY_Final-report_short-
technical-version.pdf 

P50 T2.3.3 
Rich Phosphorus 

precipitate 

Mixture of calcium 
phosphate, magnesium 
ammonium phosphate and 
magnesium phosphate from 
pig manure by BioEcoSim 
manure processing 

TRL6 P  BioEcoSim 
CORDIS+Interreg+
National database 

www.bioecosim.eu 

P51 T2.3.3 Rich Phosphorus Phosphate salt from small TRL6 P  Phos4You CORDIS+Interreg+ http://www.nweurope.eu/pr
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precipitate sewage plants with Struvia™ 
process 

National database ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P52 T2.3.3 
Rich Phosphorus 

precipitate 

phosphate salts (Calcium 
phosphate, K-P, Mg-P) from 
dried sewage sludge by PULSE 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P53 T2.3.3 phosphoric acid 

Phosphoric acid from HTC 
treated sludge by AVA 
cleanphos process 

TRL7 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

P54 T2.3.3 phosphoric acid 

Phosphoric acid from sewage 
sludge incineration ash with 
REMONDIS TetraPhos® 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P55 T2.3.3 Struvite 

Struvite from 
wastewater/sludge liquor by 
biological phosphorus 
dissolution  

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P56 T2.3.4 Alternative biomass  
Microalgae biomass 
containing phosphates from 
wastewater 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P57 T2.3.3 Struvite 

struvite from wastewater by 
SMARTech 5- sidestream 
SCEPPHAS process 

TRL6-7 P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P58 T2.3.3 Rich Phosphorus phosphorous enriched TRL7-8 P  INCOVER:Innovative Eco- CORDIS+Interreg+ https://incover-
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precipitate absorbent from wastewater 
by Incover absorption 
columns 

Technologies for Resource 
Recovery from Wastewater 

National database project.eu/technologies/nutr
ient-recovery 

P59 T2.3.3 Struvite 
Struvite  from ash with 
Mephrec process 

TRL 5 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

P60 T2.3.3 Struvite 

Stuvite from wastewater with 
ammonia absoption zeolites 
combined with membrane 
contactors 

  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

P61 T2.3.3 Calcium phosphate  
phosphate salt (Ca-P) from 
sludge by Budenheim process 

TRL 4  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/doc
s/results/308/308645/final1-
p-rex-final-report-final.pdf 

P62 T2.3.3 Calcium phosphate  
phosphate salt (Ca-P)  from 
sludge by Budenheim 
Carbonic Acid process 

TRL 4 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

P63 T2.3.3 Calcium phosphate  
phosphate salt (Ca-P) from 
sludge by P-RoC © process 

TRL 4 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

P64 T2.3.3 Struvite 

Struvite from sludge by 
NuReSys technology with 
FeCl3 as precipitation agent 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P65 T2.3.3 Struvite 

Struvite  from dewatering 
digested sludge by 
crystallization with Mg using 
the NuReSys reactor 

  P  ReNu2Farm 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/pr
ojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P66 T2.3.4 Compost 

Compost from cattle and 
rabbit manure by composting 
process with temperature 
monitoring 

on 
market 

N & P  
Farmer GAEC Chagneaud, via 
Questionnaire 

23-
FR_QUESTIONNAI

RE_Chagneaud 

  

P67 T2.3.5 Mineral concentrate 

Fertilizing water concentrated 
in NH4NO3 and KNO3  from 
wastewater with AnMBR and 
bioelectrochemical system 

TRL6 N 

RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 
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P68 T2.3.4 Digestate 

NPK liquid and solid fertiliser 
from blackwater with hyper-
thermophilic anaerobic 
digestion (HTAD) 

TRL 4 to 
8 

N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

P69 T2.3.4 Digestate 

Granulated or pelletized 
organo-mineral fertilizer  from 
blackwater and food waste 
with a system combining 
anaerobic digestion, struvite 
precipitation and ammonia 
stripping 

TRL7 N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI

RE_Run4Life 

http://run4life-project.eu/ 

P70 T2.3.4 Digestate 

Digestate from the co-
digestion of vegetable oils 
waste and pig manure by 
"VALUVOIL" process 

TRL4 N & P  

LIFE-VALUVOIL: 
Demonstration of zero waste 
cycle by the complete 
VALorization of residues from 
refining of Used Vegetable 
OILs 

10-
ES_QUESTIONNAI
RE_LIFE_VALUVOI

L 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=3652 

P71 T2.3.4 Digestate 

LACTOPES organic fertiliser 
from birds manure and pigs 
manure with Further 
Exogenous Digestion 
Technology 

TRL6 N & P  
FEDT: Further Exogenous 
Digestion Technology  

11-
UA_QUESTIONNAI

RE_FEDT 

  

P72 T2.3.4 Compost 

Compost from broiler litter by 
composting system with 
continuous flow 

TRL7 N & P  

Development of automation 
and mechanical systems of 4-
axis compostition machine, 
pilot scale manufacturing 

12-
TR_QUESTIONNAI

RE_BYOTAR 

http://www.biyotar.com.tr/ 

P73 T2.3.4 Compost 
Green compost from green 
waste by "IMOG" process 

TRL9 N & P  
1. Biorefine 
2.DUPOCO 

13-
BE_QUESTIONNAI

RE_green 
compost_IMOG_v

2 

http://www.mipvlaanderen.
be/nl/webpage/151/dupoco.
aspx; 
https://www.vlaco.be/sites/
default/files/generated/files/
page/bindereindrapport- 
20150225-versie-publicatie-
lowres-2.pdf 

P74 T2.3.4 Compost 

Compost  from separated pig- 
and cow manure and green 
waste by upcycling 
composting process 

TRL9 N & P  
Hofmans BV, via 
Questionnaire 

14-
NL_QUESTIONNAI
RE_Hofmans_Upc

ycling 

https://hofmans.nl/ 
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P75 T2.3.4 Compost 

Compost from green waste 
and pre-digested vegetable, 
fruit and garden wastes by 
"IOK Afvalbeheer" process 

TRL9 N & P  BIOREFINE 

15-
BE_QUESTIONNAI
RE_IOK_GFT_V2 

https://www.biorefine.eu/pr
ojects/biorefine; 
https://www.vlaco.be/sites/
default/files/generated/files/
page/veldproeven.p 
df 

P76 T2.3.4 Compost 

Compost from green algae 
and vegetal wastes by 
composting under confined 
cover with forced aeration. 

TRL9 N & P  
Communauté de communes 
du pays fouesnantais, via 
Questionnaire 

16-
FR_QUESTIONNAI
RE_Green algae 

compost 

https://www.cc-
paysfouesnantais.fr/ 

P77 T2.3.4 Compost 

Compost from algae and 
cattle manure by local 
composting process 

on 
market 

N & P  
Farmer SARL GAITRONNEAU, 
via Questionnaire 

17-
FR_QUESTIONNAI
RE_Gautronneau 

  

P78 T2.3.4 Digestate 

High NP pelletized digestate 
from animal manure and 
organic waste digestate by 
"Arbio and NPirriK-project" 
process 

TRL/IRL 
7 

N NPirriK 

18-
BE_QUESTIONNAI

RE_NPirriK_v2 

https://www.vlaco.be/kennis
centrum/onderzoeksprojecte
n/projectnpirrik 

P79 T2.3.4 Digestate 

Liquid and solid (dried) 
fraction digestate from 
manure and energy maize by 
"Agrogas" process 

TRL9 N & P  BIOREFINE, ARBOR 

19-
BE_QUESTIONNAI

RE_dig Agrogas 

https://www.vlaco.be/sites/
default/files/generated/files/
page/veldproeven.p 
df 

P80 T2.3.4 Digestate 

Microfiltered 
slurry/digestate/sludge 
starting from raw 
slurry/digestates/sewage 
sludge with microfiltration 
system 

TRL7 N & P  

Digestate 100%: Innovative 
integrated system for 
digestate use in fertigation, 
Operational Group  

21-
IT_QUESTIONNAIR
E_Digestate_100% 

http://digestato100.crpa.it 

P81 T2.3.4 Digestate 

Pelletized digestate from 
mixture of pig manure, 
poultry manure and straw by 
"MIX-FERTILIZER" process 

TRL8 N & P  

LIFE MIX_FERTILIZER: 
Valorization of the digestate 
from pig manure as new 
fertilizers with an organic / 
mineral base and gradual 
release 

22-
ES_QUESTIONNAI

RE_LIFE_MIX-
FERTILIZER 

https://www.lifemixfertilizer.
eu/ 

P82 T2.3.4 Compost 

Compost NUTRIMAIS from 
bioresidues and green wastes 
by Gicon composting process 

on 
market 

N & P  Lipor, via Questionnaire 

24-
PT_QUESTIONNAI

RE_LIPOR 

https://www.lipor.pt/en/ 

P83 T2.3.4 Compost Compost TRL N & P  Eraspo BV, via Questionnaire 25- http://www.eraspo.nl/ 
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GREENGOLD/GREENLAND 
from mixture pig- ,chicken- 
and cow manure by tunnel 
composting process 

9/IRL8-9 NL_QUESTIONNAI
RE_Eraspo 

P84 T2.3.4 Digestate 

Digestate “Gumino de gallina” 
from chicken manure by 
"IMBIO" anaerobic 
thermophilic fermentation 
process 

TRL9 N & P  
IMBIO: Innovative Manure 
Biofertilizers, H2020 SME 
Phase I 

26-
UA_QUESTIONNAI

RE_IMBIO 

http://integro.co.ua 

P85 T2.3.4 Digestate 
Solid Digestate from organic 
waste by "Quimper" process 

TRL 8 N & P  
VOL-V Biomasse, via 
Questionnaire 

63-
FR_QUESTIONNAI

RE_BIOG-
Quimper-solid 

Digest 

https://www.vol-v.com/ 

P86 T2.3.4 Digestate 
liquid Digestate from organic 
waste by "Quimper" process 

TRL 8 N & P  
VOL-V Biomasse, via 
Questionnaire 

64-
FR_QUESTIONNAI

RE_BIOG-
Quimper-Liquid 

Digest 

https://www.vol-v.com/ 

P87 T2.3.4 Alternative biomass 

Algae biomass from biowaste 
by anaerobic digestion with 
hydrolysis module 

TRL7 N & P  

LIFE+ IntegralCarbon - 
Development and global 
enforcement of GHG capture 
photobioreactors in 
agroindustrial activities. 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4918 

P88 T2.3.4 Compost 

Compost from olive leaves 
and solid waste from the mills 
by "MINOS" composting 
process  

TRL6 N & P  

Minos - Process development 
for an integrated olive oil mill 
waste management 
recovering natural 
antioxidants and producing 
organic fertilizer 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=1931 

P89 T2.3.4 Compost 

Compost from mixture of 
biomass and effluent of UASB 
with in-vessel composting 
system 

TRL6 N & P  HYDROUSA 
CORDIS+Interreg+
National database 

https://www.hydrousa.org/i
nnovations/ 

P90 T2.3.4 Digestate 

Digestate from sewage sludge 
by "Alguazas" high-solids 
anaerobic digestion process 

TRL6 N & P  Life-ANADRY LIFE+ database 

http://www.life-
anadry.eu/index.php/en/tec
hnology 



NUTRIMAN – Deliverable 2.1.   59 

Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

P91 T2.3.4 Digestate 

Digestate from mixture of pig 
manure, food waste and 
horse manure  by co-
anaerobic digestion process 

TRL9 N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P92 T2.3.4 Digestate 

Digestate from chicken  litter 
with CSTR-Greendal vergisting 
process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Gr
eendal-vergisting.pdf 

P93 T2.3.4 Digestate 

Digestate from food waste, 
cattle slurry and chicken litter 
with small, on-farm anaerobic 
digestion in Lodge Farm, Holt, 
Wrexham 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Lo
dge-Farm-Holt-Wrexham.pdf 

P94 T2.3.4 Digestate 

Digestate from manure and 
food waste by Wet-
fermentation process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/A
gribiomethane.pdf 

P95 T2.3.4 Digestate 

Digestate  from pig slurry and 
crop silageother biowaste by 
three-stage digestion 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Bi
o-Ziedi-Ltd..pdf 

P96 T2.3.4 Compost 

Compost from mixture of 
fresh blackwaters and 
digested blackwater by local 
vermicomposting process 

TRL6 N & P  
Houseful: Innovative circular 
solutions and services for the 
housing sector 

CORDIS+Interreg+
National database 

http://houseful.eu/solutions
/high-quality-fertiliser-
compost-of-local-origin/ 

P97 T2.3.4 Compost 

P rich compost from sludge by 
Downstream SMARTech B 
process using minerals as 
bulking agents 

TRL7 N & P  

SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P98 T2.3.4 Compost 

Compost from olive washing 
sludge by  "Loxa" composting 
process 

TRL6 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/i
nnovations 

P99 T2.3.3 
Rich Phosphorus 

precipitate 

Magnesite phosphate 
precipitate from wastewater 
by Continuous Stirred-Tank 
Reactor (CSTR) process 

TRL6 P  

LIFE-REMPHOS - 
IMPLEMENTATION OF A NEW 
PHOSPHATE REMOVAL 
TERTIARY TREATMENT IN 
WWTP 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4664&do
cType=pdf 

P100 T2.3.4 Compost Compost "AF-alko series" TRL9 N & P  Nutri2Cycle CORDIS+Interreg+ https://www.nutri2cycle.eu/ 
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from biowaste by composting 
process 

National database 

P101 T2.3.4 Digestate 

Liquid digestate from pig 
manure with addition of 
phytase enzymes by "Smart 
Fertirrigation" process. 

TRL7 N & P  

LIFE Smart Fertirrigation - 
Integrated pig manure 
digestate processing for direct 
injection of organic liquid 
fertiliser into irrigation 
systems 

CORDIS+Interreg+
National database 

http://smartfertirrigation.eu
/ 

P102 T2.3.4 Digestate 

Digestate from pig slurry by 
"VALPORC" anaerobic co-
digestion process 

TRL7 N & P  

LIFE+ VALPORC - Valorization 
of pig carcasses through their 
transformation into biofuels 
and organic fertilizers 

LIFE+ database http://lifevalporc.eu/ 

P103 T2.3.4 Digestate 

Digestate from livestock 
waste by anaerobic digestion 
using sequencing batch 
reactor with an odour-
abatement system 

TRL7 N & P  

LIFE LIVE-WASTE - Sustainable 
management of livestock 
waste for the 
removal/recovery of nutrients 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=451 

P104 T2.3.4 Compost 

Compost from green residua 
by "WASTE"composting 
process  

TRL7 N & P  

WASTE - Treatment and 
management of green residua 
by a process of composting 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=1321&do
cType=pdf 

P105 T2.3.4 Compost 

Compost from winemaking 
industry waste by prototype 
composting process  

TRL7 N & P  

DIONYSOS - Development of 
an economically viable 
process for the integrated 
management via utilization of 
winemaking industry waste; 
production of high added 
value natural products and 
organic fertilizer 

CORDIS+Interreg+
National database 

http://dionysos.pharm.uoa.g
r/en/index.htm 

P106 T2.3.4 Alternative biomass 

Animal feed from digested 
swine manure by duckweed 
producing process 

TRL7 N & P  

LIFE LEMNA - DUCKWEED 
TECHNOLOGY FOR 
IMPROVING NUTRIENT 
MANAGEMENT AND 
RESOURCE EFFICIENCY IN PIG 
PRODUCTION SYSTEMS 

LIFE+ database http://www.life-lemna.eu/ 

P107 T2.3.4 Compost 
Compost from pig manure by 
vermicomposting process 

TRL6 N & P  
Ecodiptera - Implementation 
of a management model for 

LIFE+ database 
http://ec.europa.eu/environ
ment/life/project/Projects/in
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the ecologically sustainable 
treatment of pig manure in 
the Region of Los Serranos, 
Valencia-Spain 

dex.cfm?fuseaction=search.d
spPage&n_proj_id=2897&do
cType=pdf 

P108 T2.3.4 Mineral concentrate 

Mineral concentrate from 
digestate by the GENIUS  
processes 

TRL5 N 

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/2018/06/Fa
ctsheet-1-GZV.pdf 

P109 T2.3.4 Digestate 

Digestate from manure by a 
medium size anaerobic 
digestion process 

TRL 5 N & P  

UNIDIGES - Demonstrative 
plant for manure 
management of a medium 
size exploitation by anaerobic 
digestion and agronomic 
valorisation of the digestate 

CORDIS+Interreg+
National database 

http://www.unidiges.eu/ 

P110 T2.3.4 Digestate 
Digestate from duck slurry by 
anaerobic digestion process 

  N & P  
Duck slurry - Development of 
a Processing Plant for 
Recycling of Duck Slurry 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=2330&do
cType=pdf 

P112 T2.3.3 Calcium phosphate  
Calcium phosphate from 
manure derived digestate 
with Re-P-eat' process 

TRL 5 P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P113 T2.3.4 Compost 

Compost  from vegetable, 
garden and fruit waste with 
anaerobic digestion combined 
composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P114 T2.3.4 Compost 

Compost  from mixture of 
solid fraction of pig slurry 
(30%) and poultry manure 
(70%) by composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 
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P115 T2.3.4 Compost 

Compost from mixture of  
solid Fraction of pig slurry 
(70%) and poultry manure 
(30%) by composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P116 T2.3.4 Compost 

Compost from solid Fraction 
of pig slurry by anaerobic 
digestion combined 
composting process 

  N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P117 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium Sulphate (AmS) 
from co-digestion of sewage 
sludge and digested food 
waste by stripping and 
scrubbing process 

TRL7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-3-AS.pdf 

P118 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from 
digestate by "Biogas Bree" 
process 

TRL9 N  BIOREFINE, ARBOR, UNIR 

20-
BE_QUESTIONNAI
RE_ASL_drieddige

state_v2 

https://www.biorefine.eu/pr
ojects/biorefine; 
https://www.biorefine.eu/sit
es/default/files/publicationu
ploads/ 
wp2a5_gxabt_20151216_rec
overy_techniques_- 
_digestate.pdf;https://www.
biorefine.eu/sites/default/fil
es/publicationuploads/ 
wp2a6_gxabt_20151216_rec
overy_techniques_-
_animal_wastes.pdf; 
https://www.biorefine.eu/sit
es/default/files/publicationu
ploads/ 
inventory_techniques_for_n
utrient_recovery_from_diges
tate.pdfhttps:// 
www.vlaco.be/sites/default/
files/generated/files/page/ve
ldproeven.pdf 
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P119 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from co-
digestion of corn silage, 
chicken manure and other 
biowaste by "FiberPlus" 
process 

TRL 7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-5-GNS.pdf 

P120 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium Sulphate from 
poultry manure with DVO 
digestion system including a N 
stripper 

TRL8 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/218/6/Fact
sheet-4-Rika-Biofuels.pdf 

P121 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate/sulphate 
from raw digestate with 
"AMFER" stripping process 

TRL7 N  Colsen, via Questionnaire 

27-
NL_QUESTIONNAI

RE_AMFER-
COLSEN 

https://www.colsen.nl/ 

P122 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from 
liquid fraction of manure, 
digestate or other waste 
stream by  "Detricon" process 

TRL9 N  Detricon, via Questionnaire 

28-
BE_QUESTIONNAI
RE_StrippingScrub
bing_Ammoniumn

itrate 

https://detricon.eu/ 

P123 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonia sulphate/nitrate 
from poultry manure by 
"Poul-AR®" technology 

TRL7 N  Colsen, via Questionnaire 

29-
NL_QUESTIONNAI
RE_PoulAR_Colse

n 

https://www.colsen.nl/ 

P124 T2.3.5 
Ammonium 

nitrate/sulphate 

Liquid ammonia sulphate or 
ammonia nitrate from 
digestate or slurries stripped 
and scrubbed with H2SO4 or 
HNO3 by "Circular 
Values"process 

on 
market 

N  
Circular Values BV,  via 
Questionnaire 

30-
BE_QUESTIONNAI
RE_AmmoniaStrip

Scrub_Circular 
Values_v2 

www.circularvalues.eu; 
www.Farmcubes.eu 

P125 T2.3.5 Mineral concentrate 

Mineral concentrate from pig 
manure with VP-Hobe 
Manure Valorisation system 
containing an evaporator 
falling film and a reversed 
osmosis membrane 

TRL 7-8 N  Hobe, via Questionnaire 

32-
NL_QUESTIONNAI

RE_Hobe 

www.vp-hobe.nl 

P126 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate  from 
wastewater with SMARTech 3 
process using mesolite and 

TRL6 N  
SMART-Plant: Scale-up of low-
carbon footprint material 
recovery techniques in 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 
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nano ion-exchange existing wastewater 
treatment plants 

P127 T2.3.5 Scrubber water 

Ammonia water from the 
liquid fraction of manure or 
digestate with the vacuum 
stripping process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P128 T2.3.5 Scrubber water 

Ammonia Water "AgroMi" 
from digestate with 
evaporation and reverse 
osmosis concentration 
process 

TRL9 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P129 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from 
digestate with "Biogasyl"  
stripping and scrubbing 
proces 

TRL7 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.keep.eu/projec
t/7019/bio-refine-recycling-
inorganic-chemicals-from-
agro-bio-industry-
wastestreams 

P130 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from 
liquid fraction of digestate 
with Waterleau stripping and 
scrubbing process 

TRL6 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.waterleau.com
/en 

P131 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from 
liquid digestate with a tank-in-
tank stripping and scrubbing 
process 

TRL6-7 N  

Digesmart: minimize 
spreading digestate flows and 
to economically valorize the 
minerals (nitrogen, 
phosphorus and potassium, 
among others) 

CORDIS+Interreg+
National database 

http://www.digesmart.eu/do
cumentos/D3.3%2Final%2re
port%2on%2the%2trials%2-
%2technologies%2for%2nutr
ient%2recovery%2from%2di
gestate_(public)_EN.pdf 

P132 T2.3.5 Mineral concentrate 

NK concentrates from 
digestate with combination of 
RO and a vaporize 

TRL 5 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI

RE_SYSTEMIC 

https://systemicproject.eu/w
p-
content/uploads/2018/06/Fa
ctsheet-2-AM-Power-1.pdf 

P133 T2.3.5 Scrubber water 

ammonia water from 
wastewater with 
bioelectrochemical systems 
(i.e. Microbial Fuel Cells) 

  N  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/nitrogen-
recovery 

P134 T2.3.5 Scrubber water 
Ammonia water from co-
digested manure and 

  N  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
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biological waste streams by 
evaporation and 
condensation process 

search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P135 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from pig 
stables by H2SO4 chemical 
scrubbing 

  N  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/p
rojects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P139 T2.3.4 Compost 

Compost from sludge, green 
waste and food wastes by 
"Biociclo" process 

TRL9 N & P  
BIOCICLO s.r.l., via 
Questionnaire 

36-
IT_QUESTIONNAIR
E_ACM-BIOCICLO 

https://biociclo.it/ 

P141 T2.3.4 Alternative biomass 

Microalgae based 
biofertilisers from wastewater 
by heterotrophic microalgae 
process 

TRL7 N & P  

LIFE ALGAECAN:Adding 
sustainability to the fruit and 
vegetable processing industry 
through solar-powered algal 
wastewater treatment. 

38-
ES_QUESTIONNAI

RE_LIFE 
ALGAECAN 

www.lifealgaecan.eu 

P142 T2.3.5 Mineral concentrate 

NPK organic fertilizer from 
poultry droppings with 
SECONOV dehydration 
process 

TRL9 N  
Farmer RICHARD Christophe, 
via Questionnaire 

40-
FR_QUESTIONNAI

RE_RICHARD 

  

P148 T2.3.5 Mineral concentrate 

Urine from pig manure by 
"VeDoWS" adapted stable 
constructions system 

TRL9 N  
Vermeulen Construct, via 
Questionnaire 

46-
BE_QUESTIONNAI

RE_VeDoWS 

https://www.vermeulencons
truct.be/ 

P150 T2.3.3 
Rich Phosphorus 

precipitate 

P-rich precipitate from 
wastewater by ICS (Iron 
coated sand) 

TRL 7-8 P  

NuReDrain, Nutrient Removal 
and Recovery from Drainage 
Water, Interreg North Sea 
Region 

50-
BE_QUESTIONNAI
RE_Nuredrain-1 

http://northsearegion.eu/nu
redrain/ 

P152 T2.3.5 Mineral concentrate 

Dried pellets from sewage 
sludge and manure with 
Closed-loop steam drying 
process 

TRL6 N & P  
LIFE SludgeisBiofuel - Dryer 
for energy recovery from 
sewage sludge and manure 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=459&doc
Type=pdf 

P153 T2.3.4 Alternative biomass 

Algae biomass from 
wastewater with microalgae 
cultivation using Twin Layer 
system 

TRL6 N & P  TL-BIOFER  LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4904&do
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cType=pdf 

P154 T2.3.4 Alternative biomass 

Algae biomass from 
wastewater with microalgae 
cultivation using the I-PHYC 
system 

TRL6 N & P  IPHYC-H2020 
CORDIS+Interreg+
National database 

http://www.i-phyc.com/the-
iphyc-solution/ 

P155 T2.3.5 Mineral concentrate 

Liquid and solid fertilizer from 
urban sewage sludge and 
wastes by supercritical water 
co-oxidation (SCWcO) process 

TRL6 N & P  
Lo2x: Supercritical water co-
oxidation (SCWcO) of urban 
sewage sludge and wastes 

LIFE+ database 
http://www.lo2x.com/eng/r
esultados.html 

P156 T2.3.4 Alternative biomass 

microalgae hydrolysate foliar 
fertilizer from wastewater 
with microalgae cultivation 
using pre-industrial tubular 
photobioreactors plant or 
raceway reactors 

TRL6 N & P  SABANA 
CORDIS+Interreg+
National database 

http://www.eu-sabana.eu/ 

P157 T2.3.5 Compost 

Compost from manure and 
olive mill wastewater with 
CONDENSE management 
system 

TRL7 N & P  

CONDENSE - The condense 
managing system: production 
of novel fertilisers from 
manure and olive mill 
wastewater 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=3944&do
cType=pdf 

P158 T2.3.1 Biochar 

Biochar from slaughterhouses 
waste with ECO-hydrolysis 
process 

TRL7 P  

IBERWASTE - DISPOSAL AND 
VALORISATION OF IBERIAN 
PIG WASTES FROM 
SLAUGHTERHOUSES 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4252&do
cType=pdf 

P159 T2.3.4 Compost 

Reduced salinity fertilisers 
(RSF) from urban waste, bio-
char and farm residues in a 
batch bio-oxidative static 
process 

TRL7 N & P  

Life RESAFE - Innovative 
fertilizer from urban waste, 
bio-char and farm residues as 
substitute of chemicals 
fertilizers 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/in
dex.cfm?fuseaction=search.d
spPage&n_proj_id=4556&do
cType=pdf 

P160 T2.3.5 Mineral concentrate 

Tailor made fertilizers from 
chicken manure, compost and 
digestate by blending process  

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P161 T2.3.4 Alternative biomass 

Cyanobacteria dominated 
microalgae from wastewater 
with photobioreactors (PBR) 
system 

TRL6-7 N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

P162 T2.3.4 Alternative biomass Algae biomass from TRL7 N & P  INCOVER:Innovative Eco- CORDIS+Interreg+ https://incover-



NUTRIMAN – Deliverable 2.1.   67 

Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

wastewater with High Rate 
Algae Pond (HRAP)  System 

Technologies for Resource 
Recovery from Wastewater 

National database project.eu/technologies 

P163 T2.3.5 Mineral concentrate 

Bio-pelletized fertilizer from 
digested sludge with pelleting 
process 

TRL9 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/i
nnovations 

P164 T2.3.4 Alternative biomass 

Animal feed as ProteinXTM 
(Protix), ProtiNovaTM 
(Innovafeed) and  
MagMealTM (AgriProtein)  
from solid manure and plant 
wastes with Insect breeding 
process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P165 T2.3.4 Alternative biomass 

Biopolymers from municipal 
biowaste by low temperature 
chemical 
hydrolysation/oxidization 
process 

TRL 3-5 N & P  LIFECAB 

62-
IT_QUESTIONNAIR

E_LIFECAB http://www.lifecab.eu/ 

P166 T2.3.4 Alternative biomass 

Dried-pulverized algae 
biomass from excessive 
freshwater macroalgal 
biomass by floating harvest 
system 

TRL3/TR
L 1-3 

N & P  LIFE-AlgaeService 

65-
LT_QUESTIONNAI

RE_LIFE-
AlgaeService 

https://algaeservice.gamtost
yrimai.lt/ 

P169 T2.3.5 Mineral concentrate 

Solid and liquid fertilizer from 
pig manure by depuration 
process using coagulation-
flocculation and  
electrocoagulation 

  N & P  
DEPURGAN: Swine-farm 
revolution 

CORDIS+Interreg+
National database 

www.depurgan.com/ingles/ 

P171 T2.3.4 Compost 

Compost from green waste 
and digested mixed-waste by 
"ACEA Pinerolese" process 

TRL9 
(already 
on the 

market) 

N & P  ILVO, via Questionnaire 

61-
IT_QUESTIONNAIR

E_ACEA 

https://www.ilvo.vlaanderen
.be/ 

P172 T2.3.3 Struvite 
Struvite from wastewater 
with "NUTREC" process 

TRL6 P  NUTREC 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/606057/reporting 

P173 T2.3.3 Struvite 

Struvite from digested 
manure with ANPHOS struvite 
crystallization reactor 

TRL6 P  Manureecomine 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/603744/reporting 

P174 T2.3.3 
Rich Phosphorus 

precipitate 

Phosphorus salt from animal 
manure, digestate and food 

TRL6 P  Phosfarm 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pro
ject/id/605771/reporting 



NUTRIMAN – Deliverable 2.1.   68 

Product/ 
Tech No.

1
 

Categories
2
 Sub-categories Title TRL 

Target 
nutrient

3
 

Project/Company Source Link 

residues with "Phosfarm" 
controlled enzymatic 
mineralisation process 

P175 T2.3.4 Alternative biomass 

duckweed biomass from 
wastewater with 
"POWERSTEP" duckweed 
bioreactor 

TRL6 N & P  POWERSTEP 
CORDIS+Interreg+
National database 

http://powerstep.eu/system
/files/generated/files/resour
ce/d-2-4-feasibility-of-
mainstream-nitrogen-
removal-and-biomass-
production-duckweed-
bioreactor_0.pdf 
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Group A: Matured technologies and products from a public website  
Product/ 

Tech 
No.

4
 

Categories
5
 sub-categories Title TRL 

Target 
nutrient

6
 

Project/Company Source Link 

T7 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from sewage 
sludge with "TerraNova 
Ultra"process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

www.terranova-energy.com 

T8 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from sewage  
sludge with PYREG mono-
carbonization process 

TRL8 P  PYREG 
CORDIS+Interreg+
National database 

www.pyreg.de 

T9 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from meat and 
born meal with Improve-P 
process 

TRL8 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

T10 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from sewage 
sludge with PYROCHAR process 

TRL6-
7 

P  

PYROCHAR: PYROlysis based 
process to convert small 
WWTP sewage sludge into 
useful bioCHAR 

CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/rcn/11941/factsheet/e
n 

T13 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from sewage 
sludge with "EuPhoRe" double-
chemo-thermal process 

TRL8 P  EuPhoRe: Technology 
CORDIS+Interreg+
National database 

www.euphore.de 

                                                        
4
 The numbering of Products and Technologies is not consecutive as some products and technologies were discarded from the original list based on the criteria mentioned above. 

5
categories: The colour of cells links to the technology/products categories as indicated and colored in Table 1.  

T2.3.1 Biochar and Bio-Phosphate  
T2.3.2 Ash  
T2.3.3 Struvite & other P-salts  
T2.3.4 Compost & Digestate 
T2.3.5. Scrubber water & mineral nitrogen concentrates 
T2.2.1. Thermochemical nutrient recovery 
T2.2.2. P precipitation from liquid manure, waste water and drain water 
T2.2.3. Physic-chemical nitrogen recovery from manure, digestate and wastewaters: separation, stripping and membrane processes 
T2.2.4. Biological nutrient recovery: composting, anaerobic digestion 
6 Target nutrient: The colour cells are specific for P, N or P&N. 

http://www.euphore.de/
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T14 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from dried sewage 
sludge with MephRec process 

TRL6-
7 

P  MephRec: Technology 
CORDIS+Interreg+
National database 

www.klärschlammverwertu
ng.nuernberg.de 

T15 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
ash starting from sludge with 
R3Water process 

TRL6 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

T16 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
pelleted ash starting from 
sludge by "Sludge & Ash" 
process 

TRL7 P  
Sludge & Ash - New 
technique for recycling of 
nutrients in sludge and ash 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=97&do
cType=pdf 

T17 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
bed ash starting from sludge 
with "sludge2energy" Process 
Variant Hot Water Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

T18 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
bed ash starting from sludge 
with "sludge2energy" Process 
Variant Steam Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

T31 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery  as 
calcium-phosphate starting 
from sewage sludge ashes with 
"Ash2Phos" process  

TRL8 P  Ash2Phos: Technology 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_Ash2Phos_0
419.pdf 

T32 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
Calcium phosphate salt starting 
sewage sludge with 
"TerraNoval Ultra" process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_TerraNova_0
419.pdf 

T33 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
Fe/Al-phosphate starting from 
sewage sludge with Pbac-
process  

TRL6 P  PRiL 
CORDIS+Interreg+
National database 

Industrially scale the Pbac-
process from Fritzmeier 
Umwelttechnik GmbH (Pilot 
plant in Großhelfendorf) 

T34 T2.2.2 
Phosphorus 

precipitation from 
Technology for P recovery as 
struvite starting from sewage 

TRL9 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

http://www.klärschlammverwertung.nuernberg.de/
http://www.klärschlammverwertung.nuernberg.de/
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://cordis.europa.eu/result/rcn/187939_en.html
https://cordis.europa.eu/result/rcn/187939_en.html
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wastewater/sludge sludge with stuttgarter process  

T35 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from urine 
with  "ValueFromUrine" 
process 

TRL7 P  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/phosphate-
recovery 

T36 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from ash with 
Leachphos process 

TRL6  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T37 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Gifhorn process 

TRL7 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T38 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Airprex process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T39 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Pearl® process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T40 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Crystalactor process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T41 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from digestate 
with ANPHOS process 

TRL7-
8 

P  

ANPHOS - Environmentally 
friendly phosphorus removal 
in anaerobe effluent by 
means of the struvite process 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=2335&
docType=pdf 

T42 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite starting from sludge 
with Struvia process 

TRL6 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

T43 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as P-
rich sorbant starting from 
wastewater with FiltraPHOS™ 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T44 T2.2.2 
Phosphorus 

precipitation from 
Technology for P recovery as 
struvite from wastewater with 

TRL6 P  
FERTINNOWA:Transfer of 
INNOvative techniques for 

CORDIS+Interreg+
National database 

https://www.fertinnowa.co
m/wp-

http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
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wastewater/sludge ePhos® electrochemical P 
precipitation process 

sustainable WAter use in 
FERtigated crops 

content/uploads/219/2/Atta
chment_-14.pdf 

T45 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
SMARTech2b process 
Secondary mainstream 
SCEPPHAR 

TRL7 P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T46 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as P-
rich sludge from wastewater 
with SMARTech 4a- sidestream 
scena + enhanced AD  

TRL7 P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T47 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater by 
Necover process 

TRL6 P  

NECOVERY: Nutrient and 
Energy Recovery in 
Wastewater Treatment 
Plants by Up-concentration 
and Adsorption 

LIFE+ database 

http://www.life-
necovery.eu/wp-
content/uploads/219/2/NEC
OVERY_Final-report_short-
technical-version.pdf 

T48 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for N & P recovery 
as phosphate fertilizer from pig 
manure with BioEcoSim 
manure processing 

TRL6 P  BioEcoSim 
CORDIS+Interreg+
National database 

www.bioecosim.eu 

T49 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphate salt from small 
sewage plants with Struvia™ 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T50 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphate salt from 
partially/fully dried sewage 
sludge with PULSE process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T51 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphoric acid from HTC 
treated sludge by AVA 
cleanphos process 

TRL7 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
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T52 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
phosphoric acid from sewage 
sludge incineration ash with 
REMONDIS TetraPhos® process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T53 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from 
wastewater/sludge liquor by 
biological phosphorus 
dissolution  

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T54 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery  
from small-scale wastewater 
treatment plants by microalgae 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

T55 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
struvite from wastewater with 
SMARTech 5- sidestream 
SCEPPHAS process 

TRL6-
7 

P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T56 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as P-
rich enriched absorbent from 
wastewater by Incover 
absorption columns 

TRL7-
8 

P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies/nut
rient-recovery 

T83 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from biowaste 
by anaerobic digestion with 
hydrolysis module 

TRL7 N & P  

LIFE+ IntegralCarbon - 
Development and global 
enforcement of GHG capture 
photobioreactors in 
agroindustrial activities. 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4918 

T84 T2.2.4 Composting 

Technology for N & P recovery 
as compost from olive leaves 
and solid waste from the mills 
by "MINOS" composting 
process  

TRL6 N & P  

Minos - Process development 
for an integrated olive oil mill 
waste management 
recovering natural 
antioxidants and producing 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=1931 

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
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organic fertilizer 

T85 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
biomass and effluent of UASB 
with in-vessel composting 
system 

TRL6 N & P  HYDROUSA 
CORDIS+Interreg+
National database 

https://www.hydrousa.org/i
nnovations/ 

T86 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from sewage 
sludge by "Alguazas" high-
solids anaerobic digestion 
process 

TRL6 N & P  Life-ANADRY LIFE+ database 

http://www.life-
anadry.eu/index.php/en/tec
hnology 

T87 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from mixture of pig 
manure, food waste and horse 
manure  by co-anaerobic 
digestion process 

TRL9 N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/
projects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

T88 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from chicken  litter 
with CSTR-Greendal vergisting 
process 
  

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/G
reendal-vergisting.pdf 

T89 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from food waste, 
cattle slurry and chicken litter 
with small, on-farm anaerobic 
digestion in Lodge Farm, Holt, 
Wrexham  

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/L
odge-Farm-Holt-
Wrexham.pdf 

T90 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from manure and 
food waste by Wet-
fermentation process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/A
gribiomethane.pdf 

T91 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from pig slurry and 
crop silageother biowaste by 
three-stage digestion 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Bi
o-Ziedi-Ltd..pdf 
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T92 T2.2.4 Composting 

Technology for N & P recovery 
as compost from mixture of 
fresh blackwaters and digested 
blackwater by local 
vermicomposting process 

TRL6 N & P  
Houseful: Innovative circular 
solutions and services for the 
housing sector 

CORDIS+Interreg+
National database 

http://houseful.eu/solutions
/high-quality-fertiliser-
compost-of-local-origin/ 

T93 T2.2.4 Composting 

Technology for N & P recovery 
as compost from P-rich sludge 
by Downstream SMARTech B 
process using minerals as 
bulking agents 

TRL7 N & P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T94 T2.2.4 Composting 

Technology for N & P recovery 
as compost from olive washing 
sludge by "Loxa" composting 
process 

TRL6 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/
innovations 

T95 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as  
magnesite phosphate 
precipitate from wastewater by 
Continuous Stirred-Tank 
Reactor (CSTR) process 

TRL6 P  

LIFE-REMPHOS - 
IMPLEMENTATION OF A NEW 
PHOSPHATE REMOVAL 
TERTIARY TREATMENT IN 
WWTP 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4664&
docType=pdf 

T96 T2.2.4 Composting 

Technology for N & P recovery 
as liquid microbiological 
compost tea from biowaste by 
composting process 

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T97 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as liquid digestate from pig 
manure with addition of 
phytase enzymes by "Smart 
Fertirrigation" process. 

TRL7 N & P  

LIFE Smart Fertirrigation - 
Integrated pig manure 
digestate processing for 
direct injection of organic 
liquid fertiliser into irrigation 
systems 

LIFE+ database 
http://smartfertirrigation.eu
/ 

T98 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from pig slurry by 
"VALPORC" anaerobic co-
digestion process 

TRL7 N & P  

LIFE+ VALPORC - Valorization 
of pig carcasses through their 
transformation into biofuels 
and organic fertilizers 

LIFE+ database http://lifevalporc.eu/ 

T99 T2.2.4 Anaerobic digestion  

Technology for N & P recovery 
as digestate from livestock 
waste by anaerobic digestion 
using sequencing batch reactor 

TRL7 N & P  

LIFE LIVE-WASTE - 
Sustainable management of 
livestock waste for the 
removal/recovery of 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=451 

http://www.agriforvalor.eu/innovations
http://www.agriforvalor.eu/innovations
http://smartfertirrigation.eu/
http://smartfertirrigation.eu/
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with an odour-abatement 
system 

nutrients 

T100 T2.2.4 Composting 

Technology for N & P recovery 
as compost from green residua 
by "WASTE"composting 
process  

TRL7 N & P  

WASTE - Treatment and 
management of green 
residua by a process of 
composting 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=1321&
docType=pdf 

T101 T2.2.4 Composting 

Technology for N & P recovery 
as compost from winemaking 
industry waste by prototype 
composting process 

TRL7 N & P  

DIONYSOS - Development of 
an economically viable 
process for the integrated 
management via utilization of 
winemaking industry waste; 
production of high added 
value natural products and 
organic fertilizer 

CORDIS+Interreg+
National database 

http://dionysos.pharm.uoa.
gr/en/index.htm 

T102 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as animal feed from digested 
swine manure by duckweed 
producing process 

TRL7 N & P  

LIFE LEMNA - DUCKWEED 
TECHNOLOGY FOR 
IMPROVING NUTRIENT 
MANAGEMENT AND 
RESOURCE EFFICIENCY IN PIG 
PRODUCTION SYSTEMS 

LIFE+ database http://www.life-lemna.eu/ 

T103 T2.2.4 Composting 

Technology for N & P recovery 
as compost from pig manure by 
vermicomposting process 

TRL6 N & P  

Ecodiptera - Implementation 
of a management model for 
the ecologically sustainable 
treatment of pig manure in 
the Region of Los Serranos, 
Valencia-Spain 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=2897&
docType=pdf 

T122 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
ammonium sulphate from 
wastewater with SMARTech 3 
process using mesolite and 
nano ion-exchange 

TRL6 N  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

T123 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
ammonia water  from the liquid 
fraction of manure or digestate 
with the vacuum stripping 
process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 
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T124 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
ammonia water from digestate 
with evaporation and reverse 
osmosis concentration process 

TRL9 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T125 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium nitrate from 
digestate with "Biogasyl" 
stripping and scrubbing process 

TRL7 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.keep.eu/projec
t/7019/bio-refine-recycling-
inorganic-chemicals-from-
agro-bio-industry-
wastestreams 

T126 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from 
liquid fraction of digestate with 
Waterleau stripping and 
scrubbing process 

TRL6 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.waterleau.com
/en 

T127 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium nitrate from liquid 
digestate with a tank-in-tank 
stripping and scrubbing process 

TRL6-
7 

N  

Digesmart: minimize 
spreading digestate flows and 
to economically valorize the 
minerals (nitrogen, 
phosphorus and potassium, 
among others) 

CORDIS+Interreg+
National database 

http://www.digesmart.eu/d
ocumentos/D3.3%2Final%2r
eport%2on%2the%2trials%2
-
%2technologies%2for%2nut
rient%2recovery%2from%2d
igestate_(public)_EN.pdf 

T148 T2.2.3 Physical separation 

Technology for N & P recovery 
as dried pellets from sewage 
sludge and manure with 
Closed-loop steam drying 
process 

TRL6 N & P  
LIFE SludgeisBiofuel - Dryer 
for energy recovery from 
sewage sludge and manure 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=459&d
ocType=pdf 

T149 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using Twin Layer 
system 

TRL6 N & P  TL-BIOFER  LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4904&
docType=pdf 

T150 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using the I-PHYC 
system 

TRL6 N & P  IPHYC-H2020 
CORDIS+Interreg+
National database 

http://www.i-phyc.com/the-
iphyc-solution/ 

T151 T2.2.3 Physical separation Technology for N & P recovery TRL6 N & P  Lo2x: Supercritical water co- LIFE+ database http://www.lo2x.com/eng/r

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
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as liquid and solid fertilizer 
from urban sewage sludge and 
wastes by supercritical water 
co-oxidation (SCWcO) process 

oxidation (SCWcO) of urban 
sewage sludge and wastes 

esultados.html 

T152 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with microalgae 
cultivation using pre-industrial 
tubular photobioreactotrs plant 
or raceway reactors 

TRL6 N & P  SABANA 
CORDIS+Interreg+
National database 

http://www.eu-sabana.eu/ 

T153 T2.2.4 Composting 

Technology for N & P recovery 
as compost from manure and 
olive mill wastewater with 
CONDENSE management 
system 

TRL7 N & P  

CONDENSE - The condense 
managing system: production 
of novel fertilisers from 
manure and olive mill 
wastewater 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=3944&
docType=pdf 

T154 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar from slaughterhouses 
waste with ECO-hydrolysis 
process 

TRL7 P  

IBERWASTE - DISPOSAL AND 
VALORISATION OF IBERIAN 
PIG WASTES FROM 
SLAUGHTERHOUSES 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4252&
docType=pdf 

T155 T2.2.4 Composting 

Technology for N and P 
recovery as reduced salinity 
fertilizers (RSF) from urban 
waste, bio-char and farm 
residues in a batch bio-
oxidative static process 

TRL7 N & P  

Life RESAFE - Innovative 
fertilizer from urban waste, 
bio-char and farm residues as 
substitute of chemicals 
fertilizers 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4556&
docType=pdf 

T156 T2.2.3 Physical separation 

Technology for N & P recovery 
as tailor made fertilizers from 
chicken manure, compost and 
digestate by blending process  

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T157 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with 
photobioreactors (PBR) system 

TRL6-
7 

N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

T158 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as algae biomass from 
wastewater with High Rate 

TRL7 N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
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Algae Pond (HRAP)  System 

T159 T2.2.3 Physical separation 

Technology for N & P recovery 
as pelletized digestate from 
digested sludge with pelleting 
process 

TRL9 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/
innovations 

T160 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N recovery as 
animal protein source from 
solid manure and plant wastes 
with Insect breeding process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

T173 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from 
wastewater with "NUTREC" 
process 

TRL6 P  NUTREC 
CORDIS+Interreg+
National database https://cordis.europa.eu/pr

oject/id/606057/reporting 

T174 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
stuvite from digested manure 
with ANPHOS struvite 
crystallization reactor 

TRL6 P  Manureecomine 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/id/603744/reporting 

T175 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery as 
phosphorus salt from animal 
manure, digestate and food 
residues with "Phosfarm" 
controlled enzymatic 
mineralisation process   

TRL6 P  Phosfarm 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/id/605771/reporting 

T176 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N & P recovery 
as duckweed biomass from 
wastewater with "POWERSTEP" 
duckweed bioreactor  

TRL6 N & P  POWERSTEP 
CORDIS+Interreg+
National database 

http://powerstep.eu/system
/files/generated/files/resour
ce/d-2-4-feasibility-of-
mainstream-nitrogen-
removal-and-biomass-
production-duckweed-
bioreactor_0.pdf 

T177 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for N&P recovery 
as phosphorus salt and 
ammonium sulphate from 
manure and digestate with 
SUEZ process 

TRL7 N & P  SUEZ Green Tech GmbH 
CORDIS+Interreg+
National database 

https://www.suez.com/en 

P7 T2.3.1 Biochar 
Biochar from sewage sludge by 
TerraNova Ultra process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

www.terranova-energy.com 

https://cordis.europa.eu/project/id/606057/reporting
https://cordis.europa.eu/project/id/606057/reporting
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P8 T2.3.1 Biochar 
Biochar from sewage sludge by 
PYREG process 

TRL8 P  PYREG 
CORDIS+Interreg+
National database 

www.pyreg.de 

P9 T2.3.1 Biochar 
Biochar from meat and born 
meal by Improve-P process 

TRL8 P  Improve-P  
CORDIS+Interreg+
National database 

https://improve-p.uni-
hohenheim.de 

P10 T2.3.1 Biochar 
Biochar from sewage sludge by 
PYROCHAR process 

TRL6-
7 

P  

PYROCHAR: PYROlysis based 
process to convert small 
WWTP sewage sludge into 
useful bioCHAR 

CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/rcn/11941/factsheet/e
n 

P14 T2.3.2 Ash 
Ash from sewage sludge by 
EuPhoRe  process 

TRL8 P  EuPhoRe: Technology 
CORDIS+Interreg+
National database 

www.euphore.de 

P15 T2.3.2 Ash 
Ash from sewage sludge by 
MephRec  process 

TRL6-
7 

P  MephRec: Technology 
CORDIS+Interreg+
National database 

www.klärschlammverwertu
ng.nuernberg.de 

P16 T2.3.2 Ash 
Ash from sludge by R3Water  
process 

TRL6 P  R3Water 
CORDIS+Interreg+
National database 

http://r3water.eu/ 

P17 T2.3.2 Ash 
Pelleted ash from sludge by 
"Sludge & Ash" process 

TRL7 P  
Sludge & Ash - New 
technique for recycling of 
nutrients in sludge and ash 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=97&do
cType=pdf 

P18 T2.3.2 Ash 

Bed ash  from sludge by 
"sludge2energy" process 
Variant Hot Water Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

P19 T2.3.2 Ash 

Bed ash  from sludge by 
"sludge2energy" process 
Variant Steam Boiler 

TRL8 P  

Sludge2Energy: Waste 
prevention through sewage 
sludge reuse for efficient 
energy generation at waste 
water treatment sites 

CORDIS+Interreg+
National database 

https://www.sludge2energy.
de/process.html 

P33 T2.3.3 Calcium phosphate  
Calcium phosphate from 
sewage sludge ash by 
"Ash2Phos" process 

TRL8 P  Ash2Phos: Technology 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D
PP_Datenblatt_Ash2Phos_0
419.pdf 

P34 T2.3.3 Calcium phosphate  
Ca/Mg-P from sewage sludge 
by "TerraNoval Ultra" process 

TRL8 P  TerraNova Ultra 
CORDIS+Interreg+
National database 

https://www.deutsche-
phosphor-plattform.de/wp-
content/uploads/2018/06/D

http://www.euphore.de/
http://www.klärschlammverwertung.nuernberg.de/
http://www.klärschlammverwertung.nuernberg.de/
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_Ash2Phos_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
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PP_Datenblatt_TerraNova_0
419.pdf 

P35 T2.3.3 
Rich Phosphorus 

precipitate 

Fe/Al-phosphate from sewage 
sludge by Pbac process 

TRL6 P  PRiL 
CORDIS+Interreg+
National database 

Industrially scale the Pbac-
process from Fritzmeier 
Umwelttechnik GmbH (Pilot 
plant in Großhelfendorf) 

P36 T2.3.3 Struvite 
Struvite from sewage sludge by 
stuttgater process 

TRL9 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 
 

P37 T2.3.3 Struvite 
Struvite from urine by 
"ValueFromUrine" process 

TRL7 P  

ValueFromUrine: 
Demonstration of a bio-
electrochemical system for 
recovery of nutrients from 
urine 

CORDIS+Interreg+
National database 

http://www.valuefromurine.
eu/technology/phosphate-
recovery 

P38 T2.3.3 Struvite 
struvite from ash by Leachphos 
process 

TRL6  P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P39 T2.3.3 Struvite 
struvite from sludge by Gifhorn 
process 

TRL7 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P40 T2.3.3 Struvite 
struvite from sludge by Airprex 
process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P41 T2.3.3 Struvite 
struvite from sludge by Pearl® 
process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P42 T2.3.3 Struvite 
struvite from sludge by 
Crystalactor process 

TRL8 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P43 T2.3.3 Struvite 
struvite from digestate by 
ANPHOS process 

TRL7-
8 

P  

ANPHOS - Environmentally 
friendly phosphorus removal 
in anaerobe effluent by 
means of the struvite process 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=2335&
docType=pdf 

P44 T2.3.3 Struvite 
struvite from sludge by Struvia 
process 

TRL6 P  P-Rex 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/res
ult/rcn/187939_en.html 

P45 T2.3.3 
Rich Phosphorus 

precipitate 

Sorbant material enriched in 
phosphate from wastewater by  
FiltraPHOS™ process  

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://www.deutsche-phosphor-plattform.de/wp-content/uploads/2018/06/DPP_Datenblatt_TerraNova_0419.pdf
https://cordis.europa.eu/result/rcn/187939_en.html
https://cordis.europa.eu/result/rcn/187939_en.html
http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.valuefromurine.eu/technology/phosphate-recovery
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
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P46 T2.3.3 Struvite 

Struvite from wastewater by 
ePhos® electrochemical P 
precipitation process 

TRL6 P  

FERTINNOWA:Transfer of 
INNOvative techniques for 
sustainable WAter use in 
FERtigated crops 

CORDIS+Interreg+
National database 

https://www.fertinnowa.co
m/wp-
content/uploads/219/2/Atta
chment_-14.pdf 

P47 T2.3.3 Struvite 

Struvite from wastewater by 
SMARTech2b process 
Secondary mainstream 
SCEPPHAR 

TRL7 P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P48 T2.3.3 
Rich Phosphorus 

precipitate 

P-rich sludge from wastewater 
by SMARTech 4a- sidestream 
scena + enhanced AD  

TRL7 P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P49 T2.3.3 Struvite 
Struvite from wastewater by 
Necover process   

TRL6 P  

NECOVERY: Nutrient and 
Energy Recovery in 
Wastewater Treatment 
Plants by Up-concentration 
and Adsorption 

LIFE+ database 

http://www.life-
necovery.eu/wp-
content/uploads/219/2/NEC
OVERY_Final-report_short-
technical-version.pdf 

P50 T2.3.3 
Rich Phosphorus 

precipitate 

Mixture of calcium phosphate, 
magnesium ammonium 
phosphate and magnesium 
phosphate from pig manure by 
BioEcoSim manure processing 

TRL6 P  BioEcoSim 
CORDIS+Interreg+
National database 

www.bioecosim.eu 

P51 T2.3.3 
Rich Phosphorus 

precipitate 

Phosphate salt from small 
sewage plants with Struvia™ 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P52 T2.3.3 
Rich Phosphorus 

precipitate 

phosphate salts (Calcium 
phosphate, K-P, Mg-P) from 
dried sewage sludge by PULSE 
process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P53 T2.3.3 phosphoric acid Phosphoric acid from HTC TRL7 P  R3Water CORDIS+Interreg+ http://r3water.eu/ 

https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
https://www.fertinnowa.com/wp-content/uploads/219/2/Attachment_-14.pdf
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined
http://www.nweurope.eu/projects/project-search/phos4you-phosphorus-recovery-from-waste-water-for-your-life/undefined


NUTRIMAN – Deliverable 2.1.   83 

Product/ 
Tech 
No.

4
 

Categories
5
 sub-categories Title TRL 

Target 
nutrient

6
 

Project/Company Source Link 

treated sludge by AVA 
cleanphos process 

National database 

P54 T2.3.3 phosphoric acid 

Phosphoric acid from sewage 
sludge incineration ash with 
REMONDIS TetraPhos® process 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P55 T2.3.3 Struvite 

Struvite from 
wastewater/sludge liquor by 
biological phosphorus 
dissolution  

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P56 T2.3.4 Alternative biomass  
Microalgae biomass containing 
phosphates from wastewater 

TRL6 P  Phos4You 
CORDIS+Interreg+
National database 

http://www.nweurope.eu/p
rojects/project-
search/phos4you-
phosphorus-recovery-from-
waste-water-for-your-
life/undefined 

P57 T2.3.3 Struvite 

struvite from wastewater by 
SMARTech 5- sidestream 
SCEPPHAS process 

TRL6-
7 

P  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P58 T2.3.3 
Rich Phosphorus 

precipitate 

phosphorous enriched 
absorbent from wastewater by 
Incover absorption columns 

TRL7-
8 

P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies/nut
rient-recovery 

P87 T2.3.4 Alternative biomass 

Algae biomass from biowaste 
by anaerobic digestion with 
hydrolysis module 

TRL7 N & P  

LIFE+ IntegralCarbon - 
Development and global 
enforcement of GHG capture 
photobioreactors in 
agroindustrial activities. 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4918 

P88 T2.3.4 Compost 

Compost from olive leaves and 
solid waste from the mills by 
"MINOS" composting process  

TRL6 N & P  

Minos - Process development 
for an integrated olive oil mill 
waste management 
recovering natural 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=1931 

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4918
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antioxidants and producing 
organic fertilizer 

P89 T2.3.4 Compost 

Compost from mixture of 
biomass and effluent of UASB 
with in-vessel composting 
system 

TRL6 N & P  HYDROUSA 
CORDIS+Interreg+
National database 

https://www.hydrousa.org/i
nnovations/ 

P90 T2.3.4 Digestate 

Digestate from sewage sludge 
by "Alguazas" high-solids 
anaerobic digestion process 

TRL6 N & P  Life-ANADRY LIFE+ database 

http://www.life-
anadry.eu/index.php/en/tec
hnology 

P91 T2.3.4 Digestate 

Digestate from mixture of pig 
manure, food waste and horse 
manure  by co-anaerobic 
digestion process 

TRL9 N & P  ReNu2Farm 
CORDIS+Interreg+
National database 

https://www.nweurope.eu/
projects/project-
search/renu2farm-nutrient-
recycling-from-pilot-
production-to-farms-and-
fields/ 

P92 T2.3.4 Digestate 

Digestate from chicken  litter 
with CSTR-Greendal vergisting 
process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/G
reendal-vergisting.pdf 

P93 T2.3.4 Digestate 

Digestate from food waste, 
cattle slurry and chicken litter 
with small, on-farm anaerobic 
digestion in Lodge Farm, Holt, 
Wrexham 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/L
odge-Farm-Holt-
Wrexham.pdf 

P94 T2.3.4 Digestate 

Digestate from manure and 
food waste by Wet-
fermentation process 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/A
gribiomethane.pdf 

P95 T2.3.4 Digestate 

Digestate  from pig slurry and 
crop silageother biowaste by 
three-stage digestion 

TRL9 N & P  Biogas Action 
CORDIS+Interreg+
National database 

http://biogasaction.eu/wp-
content/uploads/2017/11/Bi
o-Ziedi-Ltd..pdf 

P96 T2.3.4 Compost 

Compost from mixture of fresh 
blackwaters and digested 
blackwater by local 
vermicomposting process 

TRL6 N & P  
Houseful: Innovative circular 
solutions and services for the 
housing sector 

CORDIS+Interreg+
National database 

http://houseful.eu/solutions
/high-quality-fertiliser-
compost-of-local-origin/ 

P97 T2.3.4 Compost 

P rich compost from sludge by 
Downstream SMARTech B 
process using minerals as 

TRL7 N & P  
SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 
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bulking agents existing wastewater 
treatment plants 

P98 T2.3.4 Compost 

Compost from olive washing 
sludge by  "Loxa" composting 
process 

TRL6 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/
innovations 

P99 T2.3.3 
Rich Phosphorus 

precipitate 

Magnesite phosphate 
precipitate from wastewater by 
Continuous Stirred-Tank 
Reactor (CSTR) process 

TRL6 P  

LIFE-REMPHOS - 
IMPLEMENTATION OF A NEW 
PHOSPHATE REMOVAL 
TERTIARY TREATMENT IN 
WWTP 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4664&
docType=pdf 

P100 T2.3.4 Compost 

Compost "AF-alko series" from 
biowaste by composting 
process 

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P101 T2.3.4 Digestate 

Liquid digestate from pig 
manure with addition of 
phytase enzymes by "Smart 
Fertirrigation" process 

TRL7 N & P  

LIFE Smart Fertirrigation - 
Integrated pig manure 
digestate processing for 
direct injection of organic 
liquid fertiliser into irrigation 
systems 

LIFE+ database 
http://smartfertirrigation.eu
/ 

P102 T2.3.4 Digestate 

Digestate from pig slurry by 
"VALPORC" anaerobic co-
digestion process 

TRL7 N & P  

LIFE+ VALPORC - Valorization 
of pig carcasses through their 
transformation into biofuels 
and organic fertilizers 

LIFE+ database http://lifevalporc.eu/ 

P103 T2.3.4 Digestate 

Digestate from livestock waste 
by anaerobic digestion using 
sequencing batch reactor with 
an odour-abatement system 

TRL7 N & P  

LIFE LIVE-WASTE - 
Sustainable management of 
livestock waste for the 
removal/recovery of 
nutrients 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=451 

P104 T2.3.4 Compost 
Compost from green residua by 
"WASTE"composting process  

TRL7 N & P  

WASTE - Treatment and 
management of green 
residua by a process of 
composting 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=1321&
docType=pdf 

P105 T2.3.4 Compost 

Compost from winemaking 
industry waste by prototype 
composting process  

TRL7 N & P  

DIONYSOS - Development of 
an economically viable 
process for the integrated 
management via utilization of 

CORDIS+Interreg+
National database 

http://dionysos.pharm.uoa.
gr/en/index.htm 

http://www.agriforvalor.eu/innovations
http://www.agriforvalor.eu/innovations
http://smartfertirrigation.eu/
http://smartfertirrigation.eu/
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winemaking industry waste; 
production of high added 
value natural products and 
organic fertilizer 

P106 T2.3.4 Alternative biomass 

Animal feed from digested 
swine manure by duckweed 
producing process 

TRL7 N & P  

LIFE LEMNA - DUCKWEED 
TECHNOLOGY FOR 
IMPROVING NUTRIENT 
MANAGEMENT AND 
RESOURCE EFFICIENCY IN PIG 
PRODUCTION SYSTEMS 

LIFE+ database http://www.life-lemna.eu/ 

P107 T2.3.4 Compost 
Compost from pig manure by 
vermicomposting process 

TRL6 N & P  

Ecodiptera - Implementation 
of a management model for 
the ecologically sustainable 
treatment of pig manure in 
the Region of Los Serranos, 
Valencia-Spain 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=2897&
docType=pdf 

P126 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate  from 
wastewater with SMARTech 3 
process using mesolite and 
nano ionexchange 

TRL6 N  

SMART-Plant: Scale-up of 
low-carbon footprint material 
recovery techniques in 
existing wastewater 
treatment plants 

CORDIS+Interreg+
National database 

http://www.smart-
plant.eu/index.php/the-
project/deliverables 

P127 T2.3.5 Scrubber water 

Ammonia water from the liquid 
fraction of manure or digestate 
with the vacuum stripping 
process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P128 T2.3.5 Scrubber water 

Ammonia Water "AgroMi" from 
digestate with evaporation and 
reverse osmosis concentration 
process 

TRL9 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P129 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from 
digestate with "Biogasyl"  
stripping and scrubbing proces 

TRL7 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.keep.eu/projec
t/7019/bio-refine-recycling-
inorganic-chemicals-from-
agro-bio-industry-
wastestreams 

P130 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from 
liquid fraction of digestate with 
Waterleau stripping and 

TRL6 N  Biorefine 
CORDIS+Interreg+
National database 

https://www.waterleau.com
/en 
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scrubbing process 

P131 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from liquid 
digestate with a tank-in-tank 
stripping and scrubbing process 

TRL6-
7 

N  

Digesmart: minimize 
spreading digestate flows and 
to economically valorize the 
minerals (nitrogen, 
phosphorus and potassium, 
among others) 

CORDIS+Interreg+
National database 

http://www.digesmart.eu/d
ocumentos/D3.3%2Final%2r
eport%2on%2the%2trials%2
-
%2technologies%2for%2nut
rient%2recovery%2from%2d
igestate_(public)_EN.pdf 

P152 T2.3.5 
Mineral 

concentrate 

Dried pellets from sewage 
sludge and manure with 
Closed-loop steam drying 
process 

TRL6 N & P  
LIFE SludgeisBiofuel - Dryer 
for energy recovery from 
sewage sludge and manure 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=459&d
ocType=pdf 

P153 T2.3.4 Alternative biomass 

Algae biomass from 
wastewater with microalgae 
cultivation using Twin Layer 
system 

TRL6 N & P  TL-BIOFER  LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4904&
docType=pdf 

P154 T2.3.4 Alternative biomass 

Algae biomass from 
wastewater with microalgae 
cultivation using the I-PHYC 
system 

TRL6 N & P  IPHYC-H2020 
CORDIS+Interreg+
National database 

http://www.i-phyc.com/the-
iphyc-solution/ 

P155 T2.3.5 
Mineral 

concentrate 

Liquid and solid fertilizer from 
urban sewage sludge and 
wastes by supercritical water 
co-oxidation (SCWcO) process 

TRL6 N & P  
Lo2x: Supercritical water co-
oxidation (SCWcO) of urban 
sewage sludge and wastes 

LIFE+ database 
http://www.lo2x.com/eng/r
esultados.html 

P156 T2.3.4 Alternative biomass 

microalgae hydrolysate foliar 
fertilizer from wastewater with 
microalgae cultivation using 
pre-industrial tubular 
photobioreactors plant or 
raceway reactors 

TRL6 N & P  SABANA 
CORDIS+Interreg+
National database 

http://www.eu-sabana.eu/ 

P157 T2.3.5 Compost 

Compost from manure and 
olive mill wastewater with 
CONDENSE management 
system 

TRL7 N & P  

CONDENSE - The condense 
managing system: production 
of novel fertilisers from 
manure and olive mill 
wastewater 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=3944&
docType=pdf 

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4904&docType=pdf
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P158 T2.3.1 Biochar 

Biochar from slaughterhouses 
waste with ECO-hydrolysis 
process 

TRL7 P  

IBERWASTE - DISPOSAL AND 
VALORISATION OF IBERIAN 
PIG WASTES FROM 
SLAUGHTERHOUSES 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4252&
docType=pdf 

P159 T2.3.4 Compost 

Reduced salinity fertilisers (RSF) 
from urban waste, bio-char and 
farm residues in a batch bio-
oxidative static process 

TRL7 N & P  

Life RESAFE - Innovative 
fertilizer from urban waste, 
bio-char and farm residues as 
substitute of chemicals 
fertilizers 

LIFE+ database 

http://ec.europa.eu/environ
ment/life/project/Projects/i
ndex.cfm?fuseaction=search
.dspPage&n_proj_id=4556&
docType=pdf 

P160 T2.3.5 
Mineral 

concentrate 

Tailor made fertilizers from 
chicken manure, compost and 
digestate by blending process  

TRL9 N & P  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P161 T2.3.4 Alternative biomass 

Cyanobacteria dominated 
microalgae from wastewater 
with photobioreactors (PBR) 
system 

TRL6-
7 

N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

P162 T2.3.4 Alternative biomass 

Algae biomass from 
wastewater with High Rate 
Algae Pond (HRAP)  System 

TRL7 N & P  
INCOVER:Innovative Eco-
Technologies for Resource 
Recovery from Wastewater 

CORDIS+Interreg+
National database 

https://incover-
project.eu/technologies 

P163 T2.3.5 
Mineral 

concentrate 

Bio-pelletized fertilizer from 
digested sludge with pelleting 
process 

TRL9 N & P  AGRIFORVALOR 
CORDIS+Interreg+
National database 

http://www.agriforvalor.eu/
innovations 

P164 T2.3.4 Alternative biomass 

Animal feed as ProteinXTM 
(Protix), ProtiNovaTM 
(Innovafeed) and  MagMealTM 
(AgriProtein)  from solid 
manure and plant wastes with 
Insect breeding process 

TRL7 N  Nutri2Cycle 
CORDIS+Interreg+
National database 

https://www.nutri2cycle.eu/ 

P172 T2.3.3 Struvite 
Struvite from wastewater with 
"NUTREC" process 

TRL6 P  NUTREC 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/id/606057/reporting 

P173 T2.3.3 Struvite 

Struvite from digested manure 
with ANPHOS struvite 
crystallization reactor 

TRL6 P  Manureecomine 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/id/603744/reporting 

P174 T2.3.3 
Rich Phosphorus 

precipitate 

Phosphorus salt from animal 
manure, digestate and food 
residues with "Phosfarm" 

TRL6 P  Phosfarm 
CORDIS+Interreg+
National database 

https://cordis.europa.eu/pr
oject/id/605771/reporting 

http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=4556&docType=pdf
https://cordis.europa.eu/project/id/606057/reporting
https://cordis.europa.eu/project/id/606057/reporting
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controlled enzymatic 
mineralisation process 

P175 T2.3.4 Alternative biomass 

duckweed biomass from 
wastewater with "POWERSTEP" 
duckweed bioreactor 

TRL6 N & P  POWERSTEP 
CORDIS+Interreg+
National database 

http://powerstep.eu/system
/files/generated/files/resour
ce/d-2-4-feasibility-of-
mainstream-nitrogen-
removal-and-biomass-
production-duckweed-
bioreactor_0.pdf 

 
 
 
 
 
 
 
 

Group B: Matured technologies and products which partly meet NUTRIMAN internal criteria 
Product/ 

Tech 
No.

7
 

Categories
8
 sub-categories Title TRL 

Target 
nutrients

9
 

Project/Company Source Link 

T3 T2.2.1 Multi feed Technology for P recovery as TRL6  P  LIGNOBIOLIFE:Development 54- https://lignobiolife.blogspot.

                                                        
7
The numbering of Products and Technologies is not consecutive as some products and technologies were discarded from the original list based on the criteria mentioned above 

8
 categories: The colour of cells links to the technology/products categories as indicated and colored in Table 1. 

T2.3.1 Biochar and Bio-Phosphate  
T2.3.2 Ash  
T2.3.3 Struvite & other P-salts  
T2.3.4 Compost & Digestate 
T2.3.5. Scrubber water & mineral nitrogen concentrates 
T2.2.1. Thermochemical nutrient recovery 
T2.2.2. P precipitation from liquid manure, waste water and drain water 
T2.2.3. Physic-chemical nitrogen recovery from manure, digestate and wastewaters: separation, stripping and membrane processes  
T2.2.4. Biological nutrient recovery: composting, anaerobic digestion   
9 Target nutrient: The colour cells are specific for P, N or P&N 
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reductive 
thermochemical P 

recovery 

biochar starting from 
lignocellulosic waste with 
microwave irradiation  

of high value-added 
bioproducts from forest  
waste through microwave 
technology  

ES_QUESTIONNAIRE
_LIGNOBIOLIFE 

com 

T6 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from biowaste 
with "INCOVER" hydrothermal 
carbonization process 

TRL9 P  INCOVER 

59-
DE_QUESTIONNAIR
E_INCOVER 

https://incover-
project.eu/bio-
products/biochar 

T169 T2.2.4 Composting 

Technology for N and P 
recovery as reduced salinity 
fertilizers (RSF) from urban 
waste, bio-char and farm 
residues in a batch bio-
oxidative static process 

TRL9 N & P  ILVO 

70-BE-
QUESTIONNAIRE-
T69-farm 
composting_ILVO 

https://www.ilvo.vlaandere
n.be/ 
 

T172 T.2.2.4 

Anarobic 
digestion + 
Composting 

Technology for N&P recovery 
as compost starting from green 
waste and pre-digested mixed-
waste with "ACEA Pinerolese" 
anaerobic digestion and 
composting process   

TRL 9 N & P  
ACEA Pinerolese Industriale 
S.p.A. 

61-
IT_QUESTIONNAI
RE_ACEA 

https://www.aceapinerolese
.it/ 
 

P6 T2.3.1 Biochar 
Biochar from biowaste by 
INCOVER process 

TRL9 P  INCOVER 

59-
DE_QUESTIONNAIR
E_INCOVER 

https://incover-
project.eu/bio-
products/biochar 

P31 T2.3.3 Struvite 
Struvite from digested sewage 
sludge by Aquafin process 

TRL8 P  
Aquafin NV, via 
Questionnaire 

58-
BE_QUESTIONNAIRE
_Aquafin_struvite 

https://www.aquafin.be/en 

P 171 T.2.3.4 Compost 
Compost from green waste and 
digested mixed-waste by "ACEA 
Pinerolese" process 

TRL 9 N & P ILVO 
61-
IT_QUESTIONNAI
RE_ACEA 

https://www.ilvo.vlaandere
n.be/ 
 

 
 
Group C: Qualified technologies and products which meet all the NUTRIMAN internal criteria 

https://www.ilvo.vlaanderen.be/
https://www.ilvo.vlaanderen.be/
https://www.aceapinerolese.it/
https://www.aceapinerolese.it/
https://www.ilvo.vlaanderen.be/
https://www.ilvo.vlaanderen.be/
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T1 T2.2.1 

Reductive 
thermochemical P 

recovery 

3R Recycle-Reuse-Reduce 
zero emission pyrolysis 
technology for phosphorus 
recovery from food grade 
animal bone grist for 
production of Bio-Phosphate 
products 

TRL/IRL
9 

P  

REFERTIL: Reducing  mineral  
fertilisers  and  chemicals  use  
in agriculture by recycling 
treated organic waste as 
compost  
and biochar products  

1-
HU_QUESTIONNA
IRE_ABC-Bio-
Phosphate 

https://www.3ragrocarbon.co
m/project-reference 

T2 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for P recovery as 
Bio-polyphosphate starting 
from canola seed press cake 
with "Value-PP" extraction 
process 

TRL / IRL 
7 

P  

Value-PP: Valorisation of 
plant grist through phosphate 
depletion with  coupled 
polyphosphate synthesis 

2-
DE_QUESTIONNAI
RE_VALUE-PP 

https://www.iamb.rwth-
aachen.de/cms/iamb/Forschun
g/Blank-
Lab/~pcmb/ValuePP/lidx/1/ 

T4 T2.2.4 Anaerobic digestion 

Technology for P recovery as 
biophosphate stating from 
pig manure with Ecoson 
process 

TRL7 P  
Darling Ingredients 
International – Ecoson BV, via 
Questionnaire 

57-
NL_QUESTIONNAI
RE_Ecoson_manu
re 

www.ecoson.nl 

T5 T2.2.1 

Multi feed 
reductive 

thermochemical P 
recovery 

Technology for P recovery as 
biochar starting from sewage 
sludge with Gasification 
process 

TRL6 P  

Obtaining thermal energy 
from sewage sludge and 
investigation of utilization 
biochar as fertilizer/Tübitak 
1507 SME R&D Support 
program 

33-
TR_QUESTIONNAI
RE_TUBITAK 

http://www.biyotar.com.tr/ 

T11 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
PK fertilizer from the ash of 
poultry manure with "BMC 

TRL9 P  
BMC Moerdijk, via 
Questionnaire 

56-
NL_QUESTIONNAI
RE_BMC Moerdijk 

https://www.bmcmoerdijk.nl/ 

                                                        
10

 The numbering of Products and Technologies is not consecutive as some products and technologies were discarded from the original list based on the criteria mentioned above 
11

 categories: The colour of cells links to the technology/products categories as indicated and colored in Table 1. 

T2.3.1 Biochar and Bio-Phosphate  
T2.3.2 Ash  
T2.3.3 Struvite & other P-salts  
T2.3.4 Compost & Digestate 
T2.3.5. Scrubber water & mineral nitrogen concentrates 
T2.2.1. Thermochemical nutrient recovery 
T2.2.2. P precipitation from liquid manure, waste water and drain water 
T2.2.3. Physic-chemical nitrogen recovery from manure, digestate and wastewaters: separation, stripping and membrane processes  
T2.2.4. Biological nutrient recovery: composting, anaerobic digestion  
12 Target nutrient: The colour cells are specific for P, N or P&N 
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Moerdijk" thermochemical 
process 

T12 T2.2.1 

Oxidative 
thermochemical P 

recovery 

Technology for P recovery as 
biomass ashes (sewage 
sludge ash) from low plant 
available phosphorus 
compounds with “AshDec® 
thermochemical process 

TRL7 P  
CLOOP, R-Rhenania, 
ReNu2Farm, InPhos, P-REX, 
SUSAN 

3-
DE_QUESTIONNAI
RE_AshDec 

1. 
https://www.outotec.com/com
pany/about-outotec/rdand- 
innovation/cloop/ 
2. - 
3. 
https://www.biorefine.eu/take-
part-renu2farm-surveyand- 
contribute-circular-economy 
4. http://inphos.info/ 
5. 
https://cordis.europa.eu/proje
ct/rcn/105528/factsheet/en 
6. 
https://opus4.kobv.de/opus4- 
bam/frontdoor/index/index/do
cId/39160 

T24 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from 
wastewater with 
crystallization reactor 

TRL9 P  
Canal de Isabel II, via 
Questionnaire 

53-
ES_QUESTIONNAI
RE_Canal de 
Isabel II 

https://www.canaldeisabelsegu
nda.es/inicio 

T25 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from 
digestate coming from 
methanogenic reactor and 
manure with "REVAWASTE" 
crystallisation process 

TRL6 P  

LIFE REVA-WASTE: 
Demonstration of an integral 
and sustainable system for 
multi-waste recycling and 
valorisation 

5-
ES_QUESTIONNAI
RE_LIFE-
REVAWASTE 

www.revawaste.eu 

T26 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from 
wastewater sewage with 
"PHORWater" controlled 
biological processes and 
struvite scaling process  

TRL7 P  PHORWATER/LIFE 2012 

6-
ES_QUESTIONNAI
RE_ PHORWATER 

http://phorwater.eu/ 

T27 T2.2.2 

Phosphorus 
precipitation from 

multi organic 

Technology for P recovery as 
pelletized struvite starting 
from digested sludge and 

TRL9 P  NuReSys, via Questionnaire 

7-
BE_QUESTIONNAI
RE_Nuresys 

www.nuresys.com 
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wastes wastewater with "NuReSys"  
crystallisation process  

T28 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite from dairy 
wastewater with "MIGAL" 
process using Al Water 
Treatment Residuals. 

TRL6 P  

Phosphorus capture, 
recycling and utilization for 
sustainable agriculture and a 
clean environment using 
Al/Organic Composite water 
treatment residuals (Al/O-
WTR)  

8-
IL_QUESTIONNAI
RE_MIGAL 

http://www.migal.org.il/Hydro
geochemistry_lab_Research 

T29 T2.2.2 

Phosphorus 
precipitation from 
manure/digestate 

Technology for P recovery as 
struvite starting from pig 
manure digestate with 
fluidized bed crystallization 
system  

TRL6 P  
ADE_ECOCIR: Economía 
circular en el sector 
agroalimentario/regional 

9-
ES_QUESTIONNAI
RE_ADE-ECOIR 

https://www.cartif.com/en/ 

T30 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge  

Technology for P recovery as 
struvite starting from effluent 
of anaerobic UASB reactor 
with "Run4Life" process 

TRL6 P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI
RE_Run4Life 

http://run4life-project.eu/ 

T64 T2.2.4 Composting 

Technology for N & P 
recovery as compost from 
cattle manure and rabbit 
manure by composting 
process with temperature 
monitoring. 

on 
market 

N & P  
Farmer GAEC Chagneaud, via 
Questionnaire 

23-
FR_QUESTIONNAI
RE_Chagneaud 

  

T65 T2.2.4 Anaerobic digestion 

Technology for N recovery as 
liquid fertilizer from 
wastewater with AnMBR and 
bioelectrochemical system 

TRL6 N 

RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI
RE_Run4Life 

http://run4life-project.eu/ 

T67 T2.2.4 Anaerobic digestion 

Technology for N & P 
recovery as organo-mineral 
fertilizer from blackwater and 
food waste with a system 
combining anaerobic 
digestion, struvite 
precipitation and ammonia 
stripping 

TRL7 N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI
RE_Run4Life 

http://run4life-project.eu/ 

T68 T2.2.4 Anaerobic digestion Technology for N&P recovery TRL6 N & P  LIFE-VALUVOIL: 10- http://ec.europa.eu/environme
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as digestate starting from 
vegetable oil waste with pig 
manure with "VALUVOIL" 
two-phase anaerobic 
digestion process   

Demonstration of zero waste 
cycle by the complete 
VALorization of residues from 
refining of Used Vegetable 
OILs 

ES_QUESTIONNAI
RE_LIFE_VALUVOI
L 

nt/life/project/Projects/index.c
fm?fuseaction=search.dspPage
&n_proj_id=3652 

T69 T2.2.4 Anaerobic digestion 

Technology for N & P 
recovery as organic fertilizer 
from birds manure and pigs 
manure with Further 
Exogenous Digestion process 

TRL6 N & P  
FEDT: Further Exogenous 
Digestion Technology  

11-
UA_QUESTIONNA
IRE_FEDT 

  

T70 T2.2.4 Composting 

Technology for N&P recovery 
from broiler litter by 
composting system with 
continuous flow 

TRL6  N & P  

Development of automation 
and mechanical systems of 4-
axis compostition machine, 
pilot sacale manufacturing 

12-
TR_QUESTIONNAI
RE_BYOTAR 

http://www.biyotar.com.tr/ 

T71 T2.2.4 Composting 

Technology for N&P recovery 
as green compost starting 
from green waste with 
"IMOG" composting windrow 
process including membrane 
and forced aeration  

TRL9 N & P  
1. Biorefine 
2.DUPOCO 

13-
BE_QUESTIONNAI
RE_green 
compost_IMOG 

http://www.mipvlaanderen.be/
nl/webpage/151/dupoco.aspx; 
https://www.vlaco.be/sites/def
ault/files/generated/files/page/
bindereindrapport- 
20150225-versie-publicatie-
lowres-2.pdf 

T72 T2.2.4 Composting 

Technology for N & P 
recovery as compost from 
separated pig- and cow 
manure and green waste by 
upcycling composting process  

TRL9 N & P  
Hofmans BV, via 
Questionnaire 

14-
NL_QUESTIONNAI
RE_Hofmans_Upc
ycling 

https://hofmans.nl/ 

T73 T2.2.4 
Anaerobic digestion 

+ composting 

Technology for N&P recovery 
as compost starting from 
vegetable, fruit and garden 
wastes with "IOK 
Afvalbeheer" anaerobic 
digestion and composting 
process     

TRL9 N & P  BIOREFINE 

15-
BE_QUESTIONNAI
RE_IOK_GFT_V2 

https://www.biorefine.eu/proj
ects/biorefine; 
https://www.vlaco.be/sites/def
ault/files/generated/files/page/
veldproeven.p 
df 

T74 T2.2.4 Composting 

Technology for N & P 
recovery as compost from 
green algae and vegetal 
wastes by composting under 

TRL9 N & P  
Communauté de communes 
du pays fouesnantais, via 
Questionnaire 

16-
FR_QUESTIONNAI
RE_Green algae 
compost 

https://www.cc-
paysfouesnantais.fr/ 
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confined cover with forced 
aeration. 

T75 T2.2.4 Composting 

Technology for N & P 
recovery as compost from 
seaweed and cattle manure 
by local composting process 

on 
market 

N & P  
Farmer SARL GAITRONNEAU, 
via Questionnaire 

17-
FR_QUESTIONNAI
RE_Gautronneau 

  

T76 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
enriched pelletized digestate 
from animal manure + 
biowastes with "Arbio and 
NPirriK-project" co-digestion 
+ separation and backmixing 
process 

TRL/IRL 
7 

N NPirriK 

18-
BE_QUESTIONNAI
RE_NPirriK_v2 

https://www.vlaco.be/kennisce
ntrum/onderzoeksprojecten/pr
ojectnpirrik 

T77 T2.2.3  
Membrane 

filtration 

Technology for N&P recovery 
as liquid or dried digestates 
with "Agrogas" separation, 
drying, membrane filtration 
and/or reverse osmosis 
combined with post-
treatment system 

TRL9 N & P  BIOREFINE, ARBOR 

19-
BE_QUESTIONNAI
RE_dig Agrogas 

https://www.vlaco.be/sites/def
ault/files/generated/files/page/
veldproeven.p 
df 

T78 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
microfiltered 
slurry/digestate/sludge 
starting from raw 
slurry/digestates/sewage 
sludge with microfiltration 
system 

TRL7 N & P  

Digestate 100%: Innovative 
integrated system for 
digestate use in fertigation, 
Operational Group  

21-
IT_QUESTIONNAI
RE_Digestate_100
% 

http://digestato100.crpa.it 

T79 T2.2.4 Anaerobic digestion 

Technology for N&P recovery 
as enriched compost from 
digestate of pig manure with 
the "Mix-Fertilizer"  biological 
and stripping process 

TRL6 N & P  

LIFE MIX_FERTILIZER: 
Valorization of the digestate 
from pig manure as new 
fertilizers with an organic / 
mineral base and gradual 
release 

22-
ES_QUESTIONNAI
RE_LIFE_MIX-
FERTILIZER 

https://www.lifemixfertilizer.eu
/ 

T80 T2.2.4 Composting 

Technology for N & P 
recovery as compost from bio 
residues and green wastes by 
Gicon composting process 

on 
market 

N & P  Lipor, via Questionnaire 

24-
PT_QUESTIONNAI
RE_LIPOR 

https://www.lipor.pt/en/ 
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T81 T2.2.4 Composting 

Technology for N & P 
recovery as compost from 
mixture of pig-, chicken-, and 
cow manure by tunnel 
composting process 

TRL/IRL
9 

N & P  Eraspo BV, via Questionnaire 

25-
NL_QUESTIONNAI
RE_Eraspo 

http://www.eraspo.nl/ 

T82 T2.2.4 Anaerobic digestion 

Technology for N * P recovery 
as digestate from chicken 
manure by "IMBIO"  
anaerobic thermophilic 
fermentation process 

TRL8 N & P  
IMBIO: Innovative Manure 
Biofertilizers, H2020 SME 
Phase I 

26-
UA_QUESTIONNA
IRE_IMBIO 

http://integro.co.ua 

T113 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from co-
digestion of sewage sludge 
and digested food waste by 
stripping and scrubbing 
process 

TRL7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI
RE_SYSTEMIC 

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
eet-3-AS.pdf 

T114 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
dried digestate and ammonia 
sulphate from solid fraction 
digestate with "Biogas Bree" 
chemical scrubbing of 
exhaust air during drying 
process 

TRL9 N  BIOREFINE, ARBOR, UNIR 

20-
BE_QUESTIONNAI
RE_ASL_drieddige
state_v2 

www.vlaco.be/sites/default/file
s/generated/files/page/veldpro
even.pdf 

T115 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from co-
digestation of corn silage, 
chicken manure and other 
biowaste by "FiberPlus" 
process 

TRL 7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI
RE_SYSTEMIC 

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
eet-5-GNS.pdf 

T116 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonium sulphate from 
poultry manure with DVO 
digestion system including a 
N stripper 

TRL8 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI
RE_SYSTEMIC 

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
eet-4-Rika-Biofuels.pdf 

T117 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonia nitrate/sulphate 
from raw digestate with 

TRL7 N  Colsen, via Questionnaire 

27-
NL_QUESTIONNAI
RE_AMFER-

https://www.colsen.nl/ 
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"AMFER" stripping process COLSEN 

T118 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
inorganic fertilizer starting 
from liquid fraction of 
manure, digestate or other 
waste streams with 
"Detricon" stripping and 
scrubbing process  

TRL9 N  Detricon, via Questionnaire 

28-
BE_QUESTIONNAI
RE_StrippingScrub
bing_Ammonium
nitrate 

https://detricon.eu/ 

T119 T2.2.3 
Stripping + 
Scrubbing 

Technology for N recovery as 
ammonia and grit-poor 
manure ready for mono/co-
fermentation starting from 
poultry manure with "Poul-
AR®"  stripping and acidic 
washing process 

TRL7 N  Colsen, via Questionnaire 

29-
NL_QUESTIONNAI
RE_PoulAR_Colse
n 

https://www.colsen.nl/ 

T120 T2.2.3 
Stripping + 
Scrubbing 

Technology for N Recovery as 
liquid ammonium sulphate or 
ammonium nitrate starting 
from separated liquid slurry 
with "Circular Values" 
stripping and scrubbing 
process  

on 
market 

N  
Circular Values BV,  via 
Questionnaire 

30-
BE_QUESTIONNAI
RE_AmmoniaStrip
Scrub_Circular 
Values_v2 

www.circularvalues.eu; 
www.Farmcubes.eu 

T121 T2.2.3 
Membrane 

filtration 

Technology for N recovery as 
mineral concentrate from pig 
manure with VP-Hobe 
Manure Valorisation system 
containing an evaporator 
falling film and a reversed 
osmosis membrane 

TRL 7-8 N  Hobe, via Questionnaire 

32-
NL_QUESTIONNAI
RE_Hobe 

www.vp-hobe.nl 

T133 T2.2.3 Chemical addition 

Technology for N recovery as 
enriched manure with in-field 
acidification system using 
sulphuric acid 

on 
market 

N  SyreN 

31-
DK_QUESTIONNAI
RE_BIOCOVER 

www.biocover.dk 

T171 T2.2.4 Anaerobic digestion 

Technology for N&P recovery 
as compost starting from 
sludge, green waste and food 
residues with "BIOCICLO" 

TRL9 N & P  
BIOCICLO s.r.l., via 
Questionnaire 

36-
IT_QUESTIONNAI
RE_ACM-
BIOCICLO 

https://biociclo.it/ 
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aerobic digestion process   

T137 T2.2.4 

Microalgae/duckwe
ed/insect/enzyme 

technology 

Technology for N&P recovery 
as microalgae based 
biofertilisers starting from 
wastewater with 
heterotrophic microalgae 

TRL7 N & P  

LIFE ALGAECAN:Adding 
sustainability to the fruit and 
vegetable processing industry 
through solar-powered algal 
wastewater treatment. 

38-
ES_QUESTIONNAI
RE_LIFE 
ALGAECAN 

www.lifealgaecan.eu 

T139 T2.2.3 Physical separation 

Technology for N recovery as 
NPK organic fertilizer from 
poultry droppings with 
SECONOV dehydration 
process  

TRL8 N  
Farmer RICHARD Christophe, 
via Questionnaire 

40-
FR_QUESTIONNAI
RE_RICHARD 

  

T143 T2.2.3 Physical separation 

Technology for N recovery as 
urine from pig manure with 
"VeDoWS" adapted stable 
constructions system 

TRL9 N  
Vermeulen Construct, via 
Questionnaire 

46-
BE_QUESTIONNAI
RE_VeDoWS 

https://www.vermeulenconstr
uct.be/ 

T144 T2.2.3 
Nitrogen recovery 

from air 

Technology for N recovery as 
liquid fertilizer starting from 
liquid manure or biogas 
digestate with plasma 
manure processing system  

TRL7 N  N2 Applied, via Questionnaire 

49-
NO_QUESTIONNA
IRE_N2 Applied 

https://n2.no/ 

T145 T2.2.2 

Phosphorus 
precipitation from 
wastewater/sludge 

Technology for P recovery as 
P-rich precipitate from 
wastewater by ICS (Iron 
coated sand) 

TRL 7-8 P  

NuReDrain, Nutrient Removal 
and Recovery from Drainage 
Water, Interreg North Sea 
Region 

50-
BE_QUESTIONNAI
RE_Nuredrain-1 

http://northsearegion.eu/nure
drain/ 

T146 T2.2.3 Physical separation 

Technology for N & P 
recovery as liquid and solid 
organic fertilizer from 
manure and digestate with 
decanter-disc stack 
centrifuge 

on 
market 

N & P  GEA Group, via Questionnaire 

51-
DE_QUESTIONNAI
RE_GEA 

https://www.gea.com/en/inde
x.jsp 

T147 T2.2.4 
Anaerobic digestion 

+ composting 

Technology for N&P recovery 
as compost starting from 
manure and slurry with 
mobile cavitator combining 
anaerobic digestion and 
composting system  

TRL8 N & P  

LIFE DOP: 
DemonstrativemOdel of 
circular economy Process in a 
high quality dairy industry  

55-
IT_QUESTIONNAI
RE_LIFEDOP 

http://www.lifedop.eu 

P1 T2.3.1 Bio-phosphate High nutrient dense Bio- TRL/IRL P  REFERTIL: Reducing  mineral  1- https://www.3ragrocarbon.co
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Phosphate products 
recovered from food grade 
animal bone grist with over 
30% P2O5 content by "3R 
zero emission pyrolysis" 
process 

9 fertilisers  and  chemicals  use  
in agriculture by recycling 
treated organic waste as 
compost  
and biochar products  

HU_QUESTIONNA
IRE_ABC-Bio-
Phosphate 

m/project-reference 

P2 T2.3.3 
Rich Phosphorus 

precipitate 

Bio-polyphosphate from 
canola seed press cake by 
"Value-PP" process 

TRL / IRL 
7 

P  

Value-PP: Valorisation of 
plant grist through phosphate 
depletion with  coupled 
polyphosphate synthesis 

2-
DE_QUESTIONNAI
RE_VALUE-PP 

https://www.iamb.rwth-
aachen.de/cms/iamb/Forschun
g/Blank-
Lab/~pcmb/ValuePP/lidx/1/ 

P4 T2.3.4 Digestate 
Pelletized digestate from pig 
manure by Ecoson process 

TRL 7 P  
Darling Ingredients 
International – Ecoson BV, via 
Questionnaire 

57-
NL_QUESTIONNAI
RE_Ecoson_manu
re 

www.ecoson.nl 

P5 T2.3.1 Biochar 
Biochar from sewage sludge 
by Gasification process 

TRL 7 P  

Obtaining thermal energy 
from sewage sludge and 
investigation of utilization 
biochar as fertilizer/Tübitak 
1507 SME R&D Support 
program 

33-
TR_QUESTIONNAI
RE_TUBITAK 

http://www.biyotar.com.tr/ 

P11 T2.3.2 Ash 

PK fertilizer from the ash of 
poultry manure with "BMC 
Moerdijk" thermochemical 
process 

TRL9 P  
BMC Moerdijk, via 
Questionnaire 

56-
NL_QUESTIONNAI
RE_BMC Moerdijk 

https://www.bmcmoerdijk.nl/ 

P12 T2.3.2 Ash 

Calcium-Sodium-Phosphate 
from sewage sludge ash 
conversion with the AshDec® 
process 

TRL7 P  
CLOOP, R-Rhenania, 
ReNu2Farm, InPhos, P-REX, 
SUSAN 

3-
DE_QUESTIONNAI
RE_AshDec 

1. 
https://www.outotec.com/com
pany/about-outotec/rdand- 
innovation/cloop/ 
2. - 
3. 
https://www.biorefine.eu/take-
part-renu2farm-surveyand- 
contribute-circular-economy 
4. http://inphos.info/ 
5. 
https://cordis.europa.eu/proje
ct/rcn/105528/factsheet/en 
6. 
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https://opus4.kobv.de/opus4- 
bam/frontdoor/index/index/do
cId/39160 

P13 T2.3.2 Ash 
Ash from natural wood chip 
under the fireplace  

TRL7 P  
Chambres d'Agriculture de 
Bretagne (CRAB), via 
Questionnaire 

4-
FR_QUESTIONNAI
RE_woodash 

http://www.bretagne.synagri.c
om/ 

P25 T2.3.3 Struvite 

Struvite from wastewater by 
"Canal de Isabel II S.A." 
process  

TRL9 P  
Canal de Isabel II, via 
Questionnaire 

53-
ES_QUESTIONNAI
RE_Canal de 
Isabel II 

https://www.canaldeisabelsegu
nda.es/inicio 

P26 T2.3.3 Struvite 

Struvite from digestate and 
manure by "REVAWASTE" 
process 

TRL6 P  

LIFE REVA-WASTE: 
Demonstration of an integral 
and sustainable system for 
multi-waste recycling and 
valorisation 

5-
ES_QUESTIONNAI
RE_LIFE-
REVAWASTE 

www.revawaste.eu 

P27 T2.3.3 Struvite 
Struvite from wastewater by 
"PHORWater" process 

TRL7 P  PHORWATER/LIFE 2012 

6-
ES_QUESTIONNAI
RE_ PHORWATER 

http://phorwater.eu/ 

P28 T2.3.3 Struvite 

Struvite from digested sludge 
and wastewater by 
"NuReSys" process  

TRL9 P  NuReSys, via Questionnaire 

7-
BE_QUESTIONNAI
RE_Nuresys 

www.nuresys.com 

P29 T2.3.3 Struvite 

Struvite from dairy 
wastewater by "MIGAL" 
process 

TRL6 P  

Phosphorus capture, 
recycling and utilization for 
sustainable agriculture and a 
clean environment using 
Al/Organic Composite water 
treatment residuals (Al/O-
WTR)  

8-
IL_QUESTIONNAI
RE_MIGAL 

http://www.migal.org.il/Hydro
geochemistry_lab_Research 

P32 T2.3.3 Struvite 

Struvite from effluent of 
anaerobic UASB reactor by 
"Run4Life" process 

TRL6 P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI
RE_Run4Life 

http://run4life-project.eu/ 

P66 T2.3.4 Compost 

Compost from cattle and 
rabbit manure by composting 
process with temperature 
monitoring 

on 
market 

N & P  
Farmer GAEC Chagneaud, via 
Questionnaire 

23-
FR_QUESTIONNAI
RE_Chagneaud 

  

P67 T2.3.5 
Mineral 

concentrate 

Fertilizing water 
concentrated in NH4NO3 and 

TRL6 N 
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 

52-
ES_QUESTIONNAI

http://run4life-project.eu/ 
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KNO3  from wastewater with 
AnMBR and 
bioelectrochemical system 

Impact FErtilizer  RE_Run4Life 

P69 T2.3.4 Digestate 

Granulated or pelletized 
organo-mineral fertilizer  
from blackwater and food 
waste with a system 
combining anaerobic 
digestion, struvite 
precipitation and ammonia 
stripping 

TRL7 N & P  
RUN4LIFE: Recovery and 
Utilization of Nutrients 4 Low 
Impact FErtilizer  

52-
ES_QUESTIONNAI
RE_Run4Life 

http://run4life-project.eu/ 

P71 T2.3.4 Digestate 

LACTOPES organic fertiliser 
from birds manure and pigs 
manure with Further 
Exogenous Digestion 
Technology 

TRL6 N & P  
FEDT: Further Exogenous 
Digestion Technology  

11-
UA_QUESTIONNA
IRE_FEDT 

  

P72 T2.3.4 Compost 

Compost from broiler litter by 
composting system with 
continuous flow 

TRL7 N & P  

Development of automation 
and mechanical systems of 4-
axis compostition machine, 
pilot scale manufacturing 

12-
TR_QUESTIONNAI
RE_BYOTAR 

http://www.biyotar.com.tr/ 

P73 T2.3.4 Compost 
Green compost from green 
waste by "IMOG" process 

TRL9 N & P  
1. Biorefine 
2.DUPOCO 

13-
BE_QUESTIONNAI
RE_green 
compost_IMOG_v
2 

http://www.mipvlaanderen.be/
nl/webpage/151/dupoco.aspx; 
https://www.vlaco.be/sites/def
ault/files/generated/files/page/
bindereindrapport- 
20150225-versie-publicatie-
lowres-2.pdf 

P74 T2.3.4 Compost 

Compost  from separated pig- 
and cow manure and green 
waste by upcycling 
composting process 

TRL9 N & P  
Hofmans BV, via 
Questionnaire 

14-
NL_QUESTIONNAI
RE_Hofmans_Upc
ycling 

https://hofmans.nl/ 

P75 T2.3.4 Compost 

Compost from green waste 
and pre-digested vegetable, 
fruit and garden wastes by 
"IOK Afvalbeheer" process 

TRL9 N & P  BIOREFINE 

15-
BE_QUESTIONNAI
RE_IOK_GFT_V2 

https://www.biorefine.eu/proj
ects/biorefine; 
https://www.vlaco.be/sites/def
ault/files/generated/files/page/
veldproeven.p 
df 
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P76 T2.3.4 Compost 

Compost from green algae 
and vegetal wastes by 
composting under confined 
cover with forced aeration. 

TRL9 N & P  
Communauté de communes 
du pays fouesnantais, via 
Questionnaire 

16-
FR_QUESTIONNAI
RE_Green algae 
compost 

https://www.cc-
paysfouesnantais.fr/ 

P77 T2.3.4 Compost 

Compost from algae and 
cattle manure by local 
composting process 

on 
market 

N & P  
Farmer SARL GAITRONNEAU, 
via Questionnaire 

17-
FR_QUESTIONNAI
RE_Gautronneau 

  

P78 T2.3.4 Digestate 

High NP pelletized digestate 
from animal manure and 
organic waste digestate by 
"Arbio and NPirriK-project" 
process 

TRL/IRL 
7 

N NPirriK 

18-
BE_QUESTIONNAI
RE_NPirriK_v2 

https://www.vlaco.be/kennisce
ntrum/onderzoeksprojecten/pr
ojectnpirrik 

P79 T2.3.4 Digestate 

Liquid and solid (dried) 
fraction digestate from 
manure and energy maize by 
"Agrogas" process 

TRL9 N & P  BIOREFINE, ARBOR 

19-
BE_QUESTIONNAI
RE_dig Agrogas 

https://www.vlaco.be/sites/def
ault/files/generated/files/page/
veldproeven.p 
df 

P80 T2.3.4 Digestate 

Microfiltered 
slurry/digestate/sludge 
starting from raw 
slurry/digestates/sewage 
sludge with microfiltration 
system 

TRL7 N & P  

Digestate 100%: Innovative 
integrated system for 
digestate use in fertigation, 
Operational Group  

21-
IT_QUESTIONNAI
RE_Digestate_100
% 

http://digestato100.crpa.it 

P81 T2.3.4 Digestate 

Pelletized digestate from 
mixture of pig manure, 
poultry manure and straw by 
"MIX-FERTILIZER" process 

TRL8 N & P  

LIFE MIX_FERTILIZER: 
Valorization of the digestate 
from pig manure as new 
fertilizers with an organic / 
mineral base and gradual 
release 

22-
ES_QUESTIONNAI
RE_LIFE_MIX-
FERTILIZER 

https://www.lifemixfertilizer.eu
/ 

P82 T2.3.4 Compost 

Compost NUTRIMAIS from 
bioresidues and green wastes 
by Gicon composting process 

on 
market 

N & P  Lipor, via Questionnaire 

24-
PT_QUESTIONNAI
RE_LIPOR 

https://www.lipor.pt/en/ 

P83 T2.3.4 Compost 

Compost 
GREENGOLD/GREENLAND 
from mixture pig- ,chicken- 
and cow manure by tunnel 
composting process 

TRL 
9/IRL8-9 

N & P  Eraspo BV, via Questionnaire 

25-
NL_QUESTIONNAI
RE_Eraspo 

http://www.eraspo.nl/ 

P84 T2.3.4 Digestate Digestate “Gumino de TRL9 N & P  IMBIO: Innovative Manure 26- http://integro.co.ua 
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gallina” from chicken manure 
by "IMBIO" anaerobic 
thermophilic fermentation 
process 

Biofertilizers, H2020 SME 
Phase I 

UA_QUESTIONNA
IRE_IMBIO 

P117 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium Sulphate (AmS) 
from co-digestion of sewage 
sludge and digested food 
waste by stripping and 
scrubbing process 

TRL7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI
RE_SYSTEMIC 

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
eet-3-AS.pdf 

P118 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from 
digestate by "Biogas Bree" 
process 

TRL9 N  BIOREFINE, ARBOR, UNIR 

20-
BE_QUESTIONNAI
RE_ASL_drieddige
state_v2 

https://www.biorefine.eu/proj
ects/biorefine; 
https://www.biorefine.eu/sites
/default/files/publicationuploa
ds/ 
wp2a5_gxabt_20151216_recov
ery_techniques_- 
_digestate.pdf;https://www.bio
refine.eu/sites/default/files/pu
blicationuploads/ 
wp2a6_gxabt_20151216_recov
ery_techniques_-
_animal_wastes.pdf; 
https://www.biorefine.eu/sites
/default/files/publicationuploa
ds/ 
inventory_techniques_for_nutr
ient_recovery_from_digestate.
pdfhttps:// 
www.vlaco.be/sites/default/file
s/generated/files/page/veldpro
even.pdf 

P119 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium sulphate from 
co-digestion of corn silage, 
chicken manure and another 
biowaste by "FiberPlus" 
process 

TRL 7 N  

SYSTEMIC: Systemic large 
scale eco-innovation to 
advance the circular economy 
and mineral recovery from 
organic waste in Europe 

48-
NL_QUESTIONNAI
RE_SYSTEMIC 

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
eet-5-GNS.pdf 

P120 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium Sulphate from 
poultry manure with DVO 

TRL8 N  
SYSTEMIC: Systemic large 
scale eco-innovation to 

48-
NL_QUESTIONNAI

https://systemicproject.eu/wp-
content/uploads/218/6/Factsh
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digestion system including an 
N stripper 

advance the circular economy 
and mineral recovery from 
organic waste in Europe 

RE_SYSTEMIC eet-4-Rika-Biofuels.pdf 

P121 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate/sulphate 
from raw digestate with 
"AMFER" stripping process 

TRL7 N  Colsen, via Questionnaire 

27-
NL_QUESTIONNAI
RE_AMFER-
COLSEN 

https://www.colsen.nl/ 

P122 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonium nitrate from 
liquid fraction of manure, 
digestate or other waste 
stream by  "Detricon" process 

TRL9 N  Detricon, via Questionnaire 

28-
BE_QUESTIONNAI
RE_StrippingScrub
bing_Ammonium
nitrate 

https://detricon.eu/ 

P123 T2.3.5 
Ammonium 

nitrate/sulphate 

Ammonia sulphate/nitrate 
from poultry manure by 
"Poul-AR®" technology 

TRL7 N  Colsen, via Questionnaire 

29-
NL_QUESTIONNAI
RE_PoulAR_Colse
n 

https://www.colsen.nl/ 

P124 T2.3.5 
Ammonium 

nitrate/sulphate 

Liquid ammonia sulphate or 
ammonia nitrate from 
digestate or slurries stripped 
and scrubbed with H2SO4 or 
HNO3 by "Circular 
Values"process 

on 
market 

N  
Circular Values BV,  via 
Questionnaire 

30-
BE_QUESTIONNAI
RE_AmmoniaStrip
Scrub_Circular 
Values_v2 

www.circularvalues.eu; 
www.Farmcubes.eu 

P125 T2.3.5 
Mineral 

concentrate 

Mineral concentrate from pig 
manure with VP-Hobe 
Manure Valorisation system 
containing an evaporator 
falling film and a reversed 
osmosis membrane 

TRL 7-8 N  Hobe, via Questionnaire 

32-
NL_QUESTIONNAI
RE_Hobe 

www.vp-hobe.nl 

P139 T2.3.4 Compost 

Compost from sludge, green 
waste and food wastes by 
"Biociclo" process 

TRL9 N & P  
BIOCICLO s.r.l., via 
Questionnaire 

36-
IT_QUESTIONNAI
RE_ACM-
BIOCICLO 

https://biociclo.it/ 

P141 T2.3.4 Alternative biomass 

Microalgae based bio 
fertilisers from wastewater 
by heterotrophic microalgae 
process 

TRL7 N & P  

LIFE ALGAECAN:Adding 
sustainability to the fruit and 
vegetable processing industry 
through solar-powered algal 
wastewater treatment. 

38-
ES_QUESTIONNAI
RE_LIFE 
ALGAECAN 

www.lifealgaecan.eu 
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Product/ 
Tech 
No.

10
 

Categories
11

 
sub-categories Title TRL 

Target 
nutrients

12
 

Project/company Source Link 

P142 T2.3.5 
Mineral 

concentrate 

NPK organic fertilizer from 
poultry droppings with 
SECONOV dehydration 
process 

TRL9 N  
Farmer RICHARD Christophe, 
via Questionnaire 

40-
FR_QUESTIONNAI
RE_RICHARD 

  

P148 T2.3.5 
Mineral 

concentrate 

Urine from pig manure by 
"VeDoWS" adapted stable 
constructions system 

TRL9 N  
Vermeulen Construct, via 
Questionnaire 

46-
BE_QUESTIONNAI
RE_VeDoWS 

https://www.vermeulenconstr
uct.be/ 

P150 T2.3.3 
Rich Phosphorus 

precipitate 

The P-rich precipitate from 
wastewater by ICS (Iron 
coated sand) 

TRL 7-8 P  

NuReDrain, Nutrient Removal 
and Recovery from Drainage 
Water, Interreg North Sea 
Region 

50-
BE_QUESTIONNAI
RE_Nuredrain-1 

http://northsearegion.eu/nure
drain/ 

 
  
 
 
 
 
 
 
Appendix 3-Summary of the agreement on NUTRIMAN consent                                                                                                       
 

Questionnaire No. Consent form signed /validated 
Signed confirmation for submission of EIP-
AGRI format and publishing on NUTRIMAN 

Farmer Platform 

Signed confirmation for providing audio-
visual material and publishing on 

NUTRIMAN Farmer Platform 

1-HU_QUESTIONNAIRE_ABC-Bio-Phosphate Yes Yes Yes 

2-DE_QUESTIONNAIRE_VALUE-PP Yes Yes Yes 

54-ES_QUESTIONNAIRE_LIGNOBIOLIFE Yes Yes No 

57-NL_QUESTIONNAIRE_Ecoson_manure Yes Yes Yes 

33-TR_QUESTIONNAIRE_TUBITAK Yes Yes Yes 

59-DE_QUESTIONNAIRE_INCOVER Yes Yes No 
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Questionnaire No. Consent form signed /validated 
Signed confirmation for submission of EIP-
AGRI format and publishing on NUTRIMAN 

Farmer Platform 

Signed confirmation for providing audio-
visual material and publishing on 

NUTRIMAN Farmer Platform 

56-NL_QUESTIONNAIRE_BMC Moerdijk Yes Yes Yes 

3-DE_QUESTIONNAIRE_AshDec Yes Yes Yes 

4-FR_QUESTIONNAIRE_woodash Yes Yes Yes 

53-ES_QUESTIONNAIRE_Canal de Isabel II Yes Yes Yes 

5-ES_QUESTIONNAIRE_LIFE-REVAWASTE Yes Yes Yes 

6-ES_QUESTIONNAIRE_ PHORWATER Yes Yes Yes 

7-BE_QUESTIONNAIRE_Nuresys Yes Yes Yes 

8-IL_QUESTIONNAIRE_MIGAL Yes Yes Yes 

9-ES_QUESTIONNAIRE_ADE-ECOIR Yes Yes Yes 

58-BE_QUESTIONNAIRE_Aquafin_struvite Yes Yes No 

52-ES_QUESTIONNAIRE_Run4Life Yes Yes Yes 

23-FR_QUESTIONNAIRE_Chagneaud Yes Yes Yes 

52-ES_QUESTIONNAIRE_Run4Life Yes Yes Yes 

52-ES_QUESTIONNAIRE_Run4Life Yes Yes Yes 

52-ES_QUESTIONNAIRE_Run4Life Yes Yes Yes 

10-ES_QUESTIONNAIRE_LIFE_VALUVOIL Yes Yes Yes 

11-UA_QUESTIONNAIRE_FEDT Yes Yes Yes 

12-TR_QUESTIONNAIRE_BYOTAR Yes Yes Yes 

13-BE_QUESTIONNAIRE_green compost_IMOG_v2 Yes Yes Yes 

14-NL_QUESTIONNAIRE_Hofmans_Upcycling Yes Yes Yes 

15-BE_QUESTIONNAIRE_IOK_GFT_V2 Yes Yes Yes 

16-FR_QUESTIONNAIRE_Green algae compost Yes Yes Yes 

17-FR_QUESTIONNAIRE_Gautronneau Yes Yes Yes 

18-BE_QUESTIONNAIRE_NPirriK_v2 Yes Yes Yes 

19-BE_QUESTIONNAIRE_dig Agrogas Yes Yes Yes 

21-IT_QUESTIONNAIRE_Digestate_100% Yes Yes Yes 

22-ES_QUESTIONNAIRE_LIFE_MIX-FERTILIZER Yes Yes Yes 

24-PT_QUESTIONNAIRE_LIPOR Yes Yes Yes 
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Questionnaire No. Consent form signed /validated 
Signed confirmation for submission of EIP-
AGRI format and publishing on NUTRIMAN 

Farmer Platform 

Signed confirmation for providing audio-
visual material and publishing on 

NUTRIMAN Farmer Platform 

25-NL_QUESTIONNAIRE_Eraspo Yes Yes Yes 

26-UA_QUESTIONNAIRE_IMBIO Yes Yes Yes 

63-FR_QUESTIONNAIRE_BIOG-Quimper-solid Digest Yes No No 

64-FR_QUESTIONNAIRE_BIOG-Quimper-Liquid Digest Yes No No 

48-NL_QUESTIONNAIRE_SYSTEMIC Yes Yes Yes 

48-NL_QUESTIONNAIRE_SYSTEMIC Yes Yes Yes 

20-BE_QUESTIONNAIRE_ASL_drieddigestate_v2 Yes Yes Yes 

48-NL_QUESTIONNAIRE_SYSTEMIC Yes Yes Yes 

48-NL_QUESTIONNAIRE_SYSTEMIC Yes Yes Yes 

27-NL_QUESTIONNAIRE_AMFER-COLSEN Yes Yes Yes 

28-BE_QUESTIONNAIRE_StrippingScrubbing_Ammoniumnitrate Yes Yes Yes 

29-NL_QUESTIONNAIRE_PoulAR_Colsen Yes Yes Yes 

30-BE_QUESTIONNAIRE_AmmoniaStripScrub_Circular Values_v2 Yes Yes Yes 

32-NL_QUESTIONNAIRE_Hobe Yes Yes Yes 

48-NL_QUESTIONNAIRE_SYSTEMIC Yes Yes Yes 

31-DK_QUESTIONNAIRE_BIOCOVER Yes Yes Yes 

34-PT_QUESTIONNAIRE_Herculano Yes Yes Yes 

35-FR_QUESTIONNAIRE_DECONNECT Yes Yes Yes 

36-IT_QUESTIONNAIRE_ACM-BIOCICLO Yes Yes Yes 

37-PL_QUESTIONNAIRE_ITADAM Yes Yes Yes 

38-ES_QUESTIONNAIRE_LIFE ALGAECAN Yes Yes Yes 

39-CH_QUESTIONNAIRE_AQUA4D Yes Yes Yes 

40-FR_QUESTIONNAIRE_RICHARD Yes Yes Yes 

41-PL_QUESTIONNAIRE_ALGIN_Plus Yes Yes Yes 

42-PL_QUESTIONNAIRE_Perfekt Yes Yes Yes 

43-GR_QUESTIONNAIRE_Fatima-1 Yes Yes Yes 

44-PL_QUESTIONNAIRE_HumusOne Yes Yes Yes 

45-PL_QUESTIONNAIRE_HumusOne_Perfect Yes Yes Yes 
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Questionnaire No. Consent form signed /validated 
Signed confirmation for submission of EIP-
AGRI format and publishing on NUTRIMAN 

Farmer Platform 

Signed confirmation for providing audio-
visual material and publishing on 

NUTRIMAN Farmer Platform 

46-BE_QUESTIONNAIRE_VeDoWS Yes Yes Yes 

47-DE_QUESTIONNAIRE_Sourcon Padena_Salavida Yes Yes Yes 

49-NO_QUESTIONNAIRE_N2 Applied Yes Yes Yes 

50-BE_QUESTIONNAIRE_Nuredrain-1 Yes Yes Yes 

51-DE_QUESTIONNAIRE_GEA Yes Yes Yes 

55-IT_QUESTIONNAIRE_LIFEDOP Yes Yes Yes 

66-FR_QUESTIONNAIRE_Angibaud Yes no no 

62-IT_QUESTIONNAIRE_LIFECAB Yes Yes no 

65-LT_QUESTIONNAIRE_LIFE-AlgaeService Yes Yes no 

67-FR_QUESTIONNAIRE_Axioma Yes Yes Yes 

68-UK_QUESTIONNAIRE_ALG-AD Yes Yes Yes 

69-IT_QUESTIONNAIRE_ENEA Yes Yes (not free for public) no 

70-BE-QUESTIONNAIRE-T69-farm composting_ILVO Yes No no 

60-HU_QUESTIONNAIRE_PHYLAZONIT Yes Yes Yes 

61-IT_QUESTIONNAIRE_ACEA Yes No no 

  


