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Outline

* NUTRIMAN approach for knowledge transfer to farmers: from EIP-
AGRI abstracts to training materials

* Presentation of the 25 selected technologies/products (15
minutes)

Special focus on cases:

* |ID192 BioPhosphate and ID1571 Terra Preta biochar (Edward
Someus, 3R)

* |D250, ID251, struvite (Francisco Corona Encinas, CARTIF);
* |D208, ID293, struvite (Sofia Grau, DAM);
* |ID272 compost, ID264 digestate (Christophe Boogaerts, VLACO).

Q/A discussion 10 minutes.

www.nutriman.net
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The NUTRIMAN project

What is NUTRIMAN?

A Nitrosen and Phosphorus thematic network compiling and sharing
knowledge of “ready-for-practice” recovered bio-based fertiliser
technologies, products, applications and Ioractices for the benefit of
iagriclultural practitioners. At least sucessfully completed TRL6 maturity
evel.

Areas of interest:

Nitrogen and Phosphorus nutrient recovery, novel technologies and
innovative fertilizers, food safety and supply security, sustainable food
production.

Reasons:

Ensures that when the new EU Fertilising Products Regulation law
harmonization is reaching implementation status in 2022, the agricultural
practitioners already know, have tried and are applying such recovered
products in practice.

For whom: Farmers, advisors, applied researchers, businesses, NGOs, etc.

Bottom-up approach = the farmers' point of view

www.nutriman.net




The NUTRIMAN project

How?

* Focuses on connecting market competitive and commercially
“ready for practice” innovative results drawn from high
research maturity applied scientific programmes and common
industrial practices.

e Brings together innovation actors (farmers, advisors,
researchers, businesses, NGOs, etc.) and helps to build bridges
between user-oriented applied research results and agricultural
production practices.

e How to connect to NUTRIMAN network:
https://nutriman.net/i-am-a

www.nutriman.net
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How to connect? https://nutriman.net/i-am-a

By selecting your end-user page you can easily acess to the SPECIFIC INFORMATION.

NUTRIMAN - NUTRlent MANagement and Nutrient Recovery Thematic Network

o THE PROJECT + NEWS MEDIA * EVENTS LINKS JONTACT - ASK NUTRIMAN
NUTRIMAN ¢ v FAQ
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The NUTRIMAN project — key activities

1.

IDENTIFICATION of matured innovative research results in the field
of N/P recovery EU28 technologies, which are near to be put into
practice, but not sufficiently known by agricultural practitioners.

EVALUATION of innovative N/P nutrient recovery technologies &
novel N/P fertiliser products and practices, both by experts and by the
potential end-users.

COMPILATION of “ready for practice” knowledge in a form of EIP-
AGRI practice abstracts, info sheets, multi-lingual (8 languages)
product application and training materials, audio-visual materials
and infographics.

SHARING & SPREADING the collected knowledge towards
agricultural practitioners (farmers, farmer organisations, advisory
services) during online webinar and face-to-face workshops across
Europe.

LONG TERM OPERATION (up to year 2031) of 8 languages
interactive practice oriented NUTRIMAN farmer platform:
https://nutriman.net/farmer-platform

www.nutriman.net
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Objective of NUTRIMAN

NUTRIMAN Platform

N
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Practical Knowledge

https://nutriman.net/farmer-platform
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NUTRIMAN: From EIP-AGRI abstracts to training materials

 Development of 80~100 practice abstracts in the common EIP-
AGRI Format

* Translation of selected 25 best practice abstracts into 7 languages
+ English

* Development of innovative fertilizers application training
materials for agricultural practitioners, farmers, farmers
organizations and advisory services providers, including fact
sheets, instance audio-visual materials (targeting number:
80~100), info sheets and infographics (trageting number: 80~100)

www.nutriman.net



NUTRIMAN webpage on the EIP-AGRI website

https://ec.europa.eu/eip/agriculture/en/find-connect/projects/nutriman%C2%A0-nutrient-management-and-nutrient
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NUTRIMAN delivered 96 practice abstracts, 102 audiovisual materials and more.

NUTRMAN
www.nutriman.net
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EIP-AGRI practice abstracts features and content

Three different kind of EIP-AGRI practice abstracts:

* EIP-AGRI practice abstract on N&P recovered fertilizer products Tot. 82 P&T practice

e EIP-AGRI practice abstract on N&P recovering technologies abstracts

* Thematic EIP-AGRI practice abstract on the use of fertilizers’ categories in certain areas
of Europe

Fertilizers’ categories for thematic EIP-AGRI practice abstracts —,  Tot. 14 thematic

1.Compost and digestate (and biomass) practicelabeEet
1.1 Compost (Southern & Northern Europe) = 2 thematic practice abstracts
1.2 Digestate (Southern & Northern Europe) = 2 thematic practice abstracts
1.3 Alternative biomass = 1 thematic practice abstracts

2. Ash 2 1 thematic practice abstracts

3. Struvite and other P-product
3.1 StrU\‘/it‘e 21 thematic practice abstracts ‘ . Tot. 96 EIP-AGRI
3.2 Precipitated calcium phosphate = 1 thematic practice abstracts
4. Biochar and bio-phosphate = 1 thematic practice abstracts
4.1 Biochar
4.2 BioPhosphate
5. Scrubber water and mineral nitrogen concentrates
5.1 Scrubber water = 1 thematic practice abstracts
5.2 Ammonium nitrate/sulfate = 1 thematic practice abstracts
5.3 Mineral concentrate = 1 thematic practice abstracts
5.4 Solid manure = 1 thematic practice abstracts
5.5 Liquid manure = 1 thematic practice abstracts

practice abstracts

www.nutriman.net



Example of EIP-AGRI practice abstract on product

Title: Compost from green waste and digested mixed-waste by "ACEA
Pinerolese" process (1D:210)

Florawiva is a multi-nutrient and a high carbon soil improver with a loose structure. The composting
process utilizes de-hydrated effluents from the anaerobic digestion of organic fraction of municipal solid
waste, of green residues from separate urban collection and dehydrated effluents from the wastewater
treatment plant. The compost improves soil fertility and releases its nutrients slowly, reducing risks of
leaching. Florawiva also improves soil biodiversity by increasing microbiological flora, increases cation
exchange capacity of soil and water retention capacity, the contribution of organic matter maintains the
fertility of the soil and reduces the phenomenon of desertification. Florawiva has a basic pH (8.3).
Nutrient content N-P-K: 2.4% N (d.m.), 2.3% P,O. (d.m.), 1.3% K (d.m.) and other macro-elements (CaO,
MgO). Acea Pinerolese’s compost is sold bulk to the public around 21€/t. The price varies according to
the volumes of the quantities requested. It is also offered in 1 m3 big bag formulation and 40 liter bags
(about 22Kg). Florawiva S is also available: a substrate consisting of a mixture of compost+peat+perlite.
Florawiva can be used in open field for cereals, replanting of orchards, tree crops, floriculture and
horticultural crops, for the reconstitution of meadows and also in greenhouses. The recommended
doses are variable depending on the quality of the soil, the season, the type of crop in place and the
expected productivity. Acea technicians will be able to provide the relevant information. In the open
field the doses are on average variable from 10 to 30 t/ha.

For more information: https://nutriman.net/farmer-platform/product/id 210

Direct link to EIP-AGRI practice abstract ID:210

www.nutriman.net
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Example of EIP-AGRI practice abstract on technology

Title: Compost from green waste and digested mixed-waste by "ACEA
Pinerolese" process (1D:210)

ACEA PINEROLESE takes care of treating municipal organic wastes for the production of biogas and
digestate (sludge quite stabilized and hygienized). The company serves a user basin of about 1 million of
inhabitants for the treatment of organic waste. The current capacity is 60,000 t/y of organic waste. The
first phase of the process consists of an anaerobic biodigestion (in the absence of oxygen), which allows
the recovery of material (compost) with an innovative energy recovery system (biogas). In the future
framework, all the biogas is going to be used for biomethane production. Digested organic waste
(digestate) is dehydrated and then sent to the composting system, integrated to the facility. The biogas
obtained from fermentation is conveyed to a gasometer and temporarily stored. The water used in the
process is partly recirculated, while the remaining portion is sent to the wastewater treatment plant,
integrated to the facility. The process produces biogas, a natural gas rich in methane. The biogas coming
from the plants of the Integrated Environmental District of ACEA, together with the biogas from the
landfill and the biogas from the wastewater treatment plant, is stored in a gasometer. The mixture of
biogas is sucked from the gas-holder, cooled and sent to 3 Otto cycle engines (the total nominal power
is 3 MW). The electricity and the heat produced are used for internal consumption and the excess is
transferred to the electric grid and to the district heating, respectively. The enhancement system of
biogas for energy purposes developed by ACEA prevents the dispersion of biogas into the atmosphere.
Compost is another final product (end-of-waste).

For more information: https://nutriman.net/farmer-platform/technology/id 209

Direct link to EIP-AGRI practice abstract ID:209

www.nutriman.net
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Example of Thematic EIP-AGRI practice abstract

Title: The use of compost in Southern Europe.

Compost is a humus-like material derived from organic waste composting as a result of the action of
aerobic bacteria, fungi, and other organisms. Input material: organic wastes, including organic fraction of
municipal solid waste, green residue from separate urban collection, dehydrated effluent from
wastewater treatment plant, food wastes, green wastes, farms’ manures, straw and algae. Compost
provides a good amount of organic matter, and the slower release of nutrients has positive effects on
plants development, demonstrating to be able to substitute, at least partially, mineral fertilizers. Some
composts (ID:210-260-540) a reusable in organic farming. They are odorless products thanks to
temperature monitoring and maturation time. These products are well-stabilized but able to increase soil
fertility. They have a good effect on acidic soils. Furthermore, ID 210 is produced from pre-digested
selectively collected organic waste streams, and the integrated anaerobic digestion process allows
producing also biomethane. The main bottleneck for the application of compost in Southern Europe is
when you have to apply the product in an area sensitive to nitrogen or phosphorus, according to the local
regulation from directives 2000/60/CE and 91/676/CEE. Consequently, the application dosage must be
chosen according to soil availability and crop uptakes. Finally, for correct spreading, it is necessary to use
a manure spreader equipped with reinforced chains. , , , ,

R . Direct link to thematic EIP-AGRI practice
For more information: abstract on the use of compost in
* https://nutriman.net/farmer-platform/product/id 210 (ltaly) Southern Europe
* https://nutriman.net/farmer-platform/product/id 260 (ltaly)
e https://nutriman.net/farmer-platform/product/id 540 (France)

www.nutriman.net
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Availability of EIP-AGRI PRACTICE ABSTRACTS IN 8 LANGUAGES

Title: Compost from green waste and digested mixed-waste by "ACEA
~ Pinerolese" process (1D:210)

ID 210: Compost from green waste and digested mixed-waste by "ACEA Pinerolese"

PIOCERES. coccvacovvicearvasnssansorintonte s sasesossoraoos ses 6hiontensttesms bie ot sdustnEo b LeoRenluotivasm ovsthssnsroestat 31
Kompost aus Grunabfdllen und aufgeschlossenen Mischabfillen nach dem Verfahren _ACEA
Pinerolese” Direct link to
Compost de déchets verts et déchets mixtes issus du procédé « ACEA Pinerolese ». the BOOKLET

Compost prodotto da rifiuti verdi e da digestato di rifiuti organici mediante Il processo "ACEA
Pinerolese”.

Compost procedente de restos vegetales y digestato de residuos obtenidos mediante el proceso "ACEA
Pinerolese”.

Compost van groenafval en vergist gemengd afval via het "ACEA Pinerolese” proces.

Kompost 2 odpadow zielonych | przefermentowanych odpaddw mieszanych uzyskany w procesie
LACEA Pinerolese”.

206ld hulladékbol és fermentalt vegyes hulladékbol ,ACEA Pinerolese” eljarassal eldallitott komposzt.

NUTRMAN
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Training materials features and content

Three different groups of training materials
Development of innovative fertilizers application training materials (Published: 97) for agricultural practitioners, farmers,
farmers organizations and advisory services providers, including fact sheets, instance audio-visual materials (targeting
number: 80~100 - Published: 102), info sheets and infographics (trageting number: 80~100 = Published: 164)

* Training materials on N&P recovered fertilizer products

e Training materials on N&P recovering technologies

* Thematic training materials on the use of fertilizers’ categories in certain areas of

Europe
Fertilizers’ categories for thematic EIP-AGRI practice abstracts ,  Tot. 15 thematic
1.Compost and digestate (and biomass) training materials

1.1 Compost (Southern & Northern Europe) = 2 thematic practice abstracts
1.2 Digestate (Southern & Northern Europe) = 2 thematic practice abstracts
1.3 Alternative biomass = 1 thematic practice abstracts

2. Ash > 1 thematic practice abstracts

3. Struvite and other P-product
3.1 Struvite = 1 thematic practice abstracts
3.2 Precipitated calcium phosphate = 1 thematic practice abstracts ..
4. Biochar and bio-phosphate Tot. 97 training

4.1 Biochar = 1 thematic practice abstracts materials
4.2 BioPhosphate = 1 thematic practice abstracts

5. Scrubber water and mineral nitrogen concentrates
5.1 Scrubber water = 1 thematic practice abstracts
5.2 Ammonium nitrate/sulfate = 1 thematic practice abstracts
5.3 Mineral concentrate = 1 thematic practice abstracts
5.4 Solid manure = 1 thematic practice abstracts
5.5 Liquid manure = 1 thematic practice abstracts

www.nutriman.net




Example of Training materials on product

Pinerolese" process (ID:210) 7. z‘?"’:‘l‘:w::rvaaznizm::

TRAINING MATERIAL 1D:210

INFO SHEET 1D:210

INFOGRAPHIC 1D:210

VIDEO 1D:210

www.nutriman.net
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https://nutriman.net/sites/default/files/2020-02/210_INFO SHEET-Florawiva-PRODUCT_0.pdf
https://nutriman.net/sites/default/files/2020-06/ID_210_P.pdf
https://youtu.be/xY80ZkyHw_c

Example of Training materials on technology

Title: echnology for N&P recovery as compost starting from green
waste and pre-digested mixed-waste with "ACEA Pinerolese"
anaerobic digestion and composting process (ID:209)

' e Nutriman Nutdent Management and
. Nutrlunt Necavery Thematic Network
' 4 D W [ @ NUTAMANKtwivh
AL e T

TRAINING MATERIAL 1D:209

INFO SHEET ID:209 ¥ Loy

INFOGRAPHIC 1D:209

VIDEO 1D:209
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Example of Thematic training material

Title: The use of compost in Southern Europe.

Main features of the subcategory

Compasts sigreficantly increase soll organic matter [SOM) contents, & Sy sod guality
indicator that is on the contrary dechnmg in many regiom of the world There are many
compounds within compost that influsnce the blological process in sol, improving the
physlcal and Chemicyl CharaCtenstics. Humates improve the sol structire and then the plamt
roots could easier penetrate. Improving root growth, the stability of trees increases and the
water stress decreases. Addtional beaefits of compast addition to soll are promoting soM
Diologica activity, reducing erosion lowes, Gecreaung Dulk density, improving structural
stability, nutrient svallability and plant uptahe, incressing the water holding capacity. The use
of compost s A0 Interesting a5 3 peat substitute, in particular after recent increasing
CONCATN ON PAST Mraction and the damage of peat fands natural Rabitats by the horticultre
Industry that lead to the adaption of Altemative SubSUates. HOwever, COMPOosts Gan hardly be
wsed 2one 24 A growing media; i |3 necessary 10 30 4 germination test o Compast analysls to
detarmine the suitability becagse will be often Aill or damage plants Gue to eecessve salinety

nput matertal

Omganic wastes, indluding organic fraction of municipsl solid waste, green residue from
separate wrbian colection, dehydrated effiuent from wastewater treatment plant, food
WasIES, § preen wantes, farms’ manures, straw and algae

How to produce?

Compasting s the gecompasition process of organic wante by the action of serobae Sactens,
fungl, and other organiamai To obitain & good componting peocess, It i necessary to have 2
good ratio of carbon-nich Input matenals and N-rich nput matenals. Also the temperature,
CO; and moisture content are iImportant parameters. To serate and homagenise the plle &t i
necessary o turn It over rom time to thme. At fann leved this can Be done with & wandrow
tner. The follow-uwp and turning of the pile requires extra time and labour for the farmer,
Farmdewel composting could be used for optmisation of the guality of the solid fraction of
manure 83 fertilizer/soll improver, and reduce nutrient losses during storage. Componting
(sef heabing) of the product at temperatures esceeding 70°C 15 only possibie If 2 masimom of
30w of solid fraction of pig manure s used. This can then be combinmed with the solid
Traction of catthe shurry, cattie manure with straw, horse manure of Pouliry manuce 10 obtain
enough structare and an optimal C/N ratio. Some sites 8350 #dd vegetal Blomass or vegetable,
fruit and garden (VFG) waste or green waste compost. This mastly ocours in a dosed shed
consiting of several tunnels whach can be dosed off and serated separately (large Capacity)
it can also be done by use of an serated drum (fessible at farm scale level). The matenal can
ahso be placed In rows on the floor and s turned over manually (extensive compostng).

Typical nutriant content and avadability for planty
The campost ususly contsins O8-24% N (dm), 0 7-23% PO, (dm), 1.3-18% £,0 (dm )
with 2 40 of humidity

Exampies for compost products available on the NUTRIMAN Farmer Matform
atps//nutnman net/farmer-platform/orodect/id_210 (itsly)

hetps //nutriman ned/farmer glatform/product/id 260 (italy)
brga/inutrimen net/farmes-giatform/grodact /i 60 (Framce)

Some composts selected in the NUTRIMAN progect are avallabie in Southern Europe.

The tompadt from green wasle and digested mised-waste by “ACEA Pinerolese™ procen
[10:210 ~ Figure 1) Is made starting from Se-hydrated effiuent from the anaerobic dgestion of
oeganic fraction of municipal wold waste, green residues from separate urban collection and
detwydrated effiuent from the wastewster treatment plast. it contany 24N N (dm ) 23%
PO, (o), 13% K0 (durm) with o 40% of hurmsdity.

The compost from green sod food wasies by "Booda”™ process (0260 - Figure 23 s made
starting from blowaste, 1000 waste collected door 10 Goor and green waste, and it contain
about 2ANNIdm L LN PO, (dm )

In Fracce the componst from Jigae and cattie manure by 'ocal Composting process 15 avalabie
(0540 ~ Figure 3} It 5 made starting fron Cattie Manure, eGuane Manure, Straw And sigae
and contalms OSSN dm )L OTINPO, [dm ) 120 (eam)

Fgute | ACLA sovegeet B 200N

Fgure 1 BOCOCLO sermpestl PR 2UN.  Fgare | Fremct sompent HO A0

Flelds of aspplication In agriculture: crop, dosages, spplication method and practical
recommendations.

The composts (I0:210-260-540) wre used at 5-30 U/ha according 1o sof quality, season and
o uptake. They could be used 10 Improve the production of 2 1ot of cereal and horticuiture
crops, suth #s potato, wheat, corn, soybean, sunfiowers, Cabbage, pumphing cutumber,
tomato, leafy vegetabled, cetery, leek, and alwo used in Roniculture, horticulture snd vineyand

www.nutriman.net




Example of Thematic training material

Title: The use of compost in Southern Europe.

Benefits for tarmers

Compos perovides & Rocd amount of Drganic matier and the siower reSeane of mutrients had
poutive offects on plants development, denionstrating demcestrated to be able to
swsbstitute, at least partially, mineral fertilivers.

The componts (I0:230-260-540) are all usabie in organic farmng. Thary are O00CeSS produdt
thanks 10 bEmperatire Montnnng and matyrstion time.

Composts have & low ON ratio: the products are well-atabiized but ale tn Incremse sod
fertily

They have a good effect on acidic solls

Composts are cosing material and mutnent cycle: secure source of cardon, mitrogen,
phaphor, and other macro-/microslements.

Composty contnbute 10 impeove 1l blodierity by Incwasing microbiologes! fauna & Bara
Increases soil fertility

They arw characterund by 2 low refease of nutrients and inCrease CINON exchange capacity of
[T

MOreower, (Omposts Meduce leaching and «Crease wilnr "eiention Capacly and therety
decranse winerability 1o ernuion and desiccation (Groughty).

Furthermore, 10 210 » produced trom pre-digested selectively collected organt wiste
strvams and the intagrated draerobic Bigeition process allows producing tromethane

Bottienecks of appication. Potential rish or bmitation.

The muain bottieneck for the apphcation of compost is when you have to agply the product
AN Area sensithve 1O anrogen or phanphorus, according 10 the local regulation from duectives
2000/60/CE and 91/676/CEE. Conseguently the application dosage munt be thosen sccording
10 sail avadability and crop uptakes

Finaly, for correct spreading, remember that it Iy necessary 10 use & manure spreader
rQuUipped with reinforved chases. In fact, given the finer texture of the jwoduct compared to
manure, It 14 posulle that using & Common massee spreader the product slips under the
Cham, generating » presusre that bresds them

Legal framewonk for wsing

Spedfx cational legal condinons

10540 rewpect the French standard NF USSO51.

1210 b registered 1o “Registro Fabibeicant™ n* 0021807 for the fertilizer market, and @ 5
suthorired 10 sell S conventions! products [“Registro usa convennionale”) and one bilogicsl
pradhect {Registro wso biotoaghon™), acconiing to the talasdegisiation (D Lgs 75720008

K260 holds » “Cuality certficate™ assigned by CIC [Comsorno takane Compostator(),
nccording b0 the Rakan legisiation (D.Lgs. 75/2010)

EU fertiliung Products Regulatian

1D:210 & & MC 3 A Organic Sofl Improver”. Furthermore 1t is sligidie t0 be categorined »
Component Materl Catngory (CMC] 3 Compont”

10260 s & PFC 3 A ‘Orgarwc Soil improver’, which can also re-safer nto PCF & as ‘Growey
medium”. Furthermore it s sigible 1o be categorived as Component Material Category (CMC)
3 Compont’

1D:540 1 2 PFC 3{A) : organec soll improver

All these products (10:210-260-5401) a=w applcable in organs farming.

fronomic evaluation of the application of the products

Usually compest (1ID:210-260-580) costs about 2-20€/1 ex works depending on required
volume and pachaging. Comidenng mmprowed yields and Quaity, Ihese CORts are penerilly
SUAERRaD (ahout SO-2000/ha)

Uniike other fertilizer, which could be easier transported and Sitributed because of thew
lowes water (ontest, composts are more fessible when applied nesrest 1o the
manifacturess’ plants because hgh quantities (5-306/ha) sre appled

Bast management practcs guideline, taking into account of specific conditions of the given
territory, for the use of the product 10 the specific applications (soll impeovers, growing
media, organi fertiinen etc).
Applcation dowey
o Sol improvers:
o 10210 < from 10 10 30 Uha (according 10 st quality, season, oo uptake, )
o 10:260 - from 20 10 35 Uha (according 10 solt guality, season, Orop uptehe, . )
o 10540 & from 10 Uha up to 25 Uhe laccontfing to soll guiity, sesson, orop
uptabe, |
*  Goiwieg medie:
o 10210 P 5.20% (v/v) mised to other components; O on scd loving plants.
o ID260 9 5-20% fv/v) mised to other components, O on ackd loving plants.
o D540 9 S-20% (v/v) mused 1o other componesnts, O% on ackd loving plants.
¢ Qugani feaiipers
o 102109 from 10 1o 30 U/ha (according 10 108 quality, season, Oop uptake.)
o ID260 - from 20 10 35 UMa (acconding 10 solf quality, season, oop wptake. )

o 10520 - from 10 Yha wp 10 2% Uha (according to soil guality, sesson, crop
uptaske,.. |

www.nutriman.net
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Example of Thematic training material

Title: The use of compost in Southern Europe.

How to store, apply o land, machinery needs.

Composts should be stored in dry place and not directly exposed 10 the sunlight. Particularly
If the compost I$ not packaged one of the simplest methods of compost storage s on the
ground covered with a tarp or plastic sheet. This will prevent excess moisture from rain and
snow runoff, but will allow some moisture to seep through and keep the mound moist.
Remember that composts have a higher content of water (about 40%) compared to mineral
fertilizers, which increases transport costs, makes it necassary to distribute high dosages per
hectare and difficult to spread. In fact it could get stuck under the chains of the manure
spreader risking breaking them. It is necessary to be very careful when spreading.

For more information:

e  hitps//outriman net/farmer-platform/product/id 210 (italy)
e https://nutriman.net/farmer-platform/product/id 260 (taty)
o hitps.//outriman. net/farmer-platform/product/id 540 (France)

Direct link to thematic training material on
the use of compost in Southern Europe

NUTRMAN
www.nutriman.net



https://nutriman.net/sites/default/files/2021-03/Thematic_training_material_COMPOST_SE.pdf
https://nutriman.net/sites/default/files/2021-03/Thematic_training_material_COMPOST_SE.pdf

Conclusions

“Ready for practice” knowledge (in 8 languages):
- 96 EIP-AGRI practice abstracts,

- 97 training materials,

- 102 audio-visual materials,

- 82 info sheets,

- 82 infographics.

Available for agricultural practitioners, farmers, farmers
organizations and advisory services providers:

www.nutriman.net/farmer-platform

www.nutriman.net
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The best 25 NUTRIMAN N&P recovery products and technologies in
agriculture

Results of the selection:

Product (17) Technology (8)

Biochar and Bio-Phosphate Thermochemical nutrient recovery

(192-1571)

Ash P precipitation from liquid manure, waste water
(401) and drain water

Struvite and other P-precipitates Physic-chemical nitrogen recovery from manure,
(251-293) digestate and wastewaters: separation, stripping

and membrane processes

(273-296-455-668)

Compost and Digestate (incl. derivatives) Biological nutrient recovery: composting, anaerobic
(210-260-264-270-272-280) digestion

(209-261-271-292)

Scrubber waters & mineral nitrogen
concentrates

(266-281-295-454-596-667)

www.nutriman.net



Presentation of the best NUTRIMAN N&P recovery products and in
agriculture

Results of the selection:

Products (17)
CATEGORY: Biochar and Bio-Phosphate

Subcategory: Bio-Phosphate - P11D:192

Subcategory: Biochar = P2 ID:1571
CATEGORY: Ash

Subcategory: Ash - P3 ID:401
CATEGORY: Struvite and other P-precipitates

Subcategory: Struvite 2 P4 ID:251; P5 ID:293.

CATEGORY: Compost and Digestate (incl. derivatives)

Subcategory: Compost = P6 1D:210, P7 ID:260, P8 I1D:272, P9 ID:280

Subcategory: Compost = P10 ID:264, P11 1D:270
CATEGORY: Scrubber waters & mineral nitrogen concentrates

Subcategory: Ammonium nitrate/sulfate 2 P12 1D:266, P13 ID:281, P14
ID:295, P15 ID:454, P16 ID:596, P17 ID:667

www.nutriman.net



High nutrient dense Bio-Phosphate products recovered from food grade animal bone
grist with over 30% P,O. content by "3R zero emission pyrolysis" process (1D:192)
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ID 192: Country: Hungary, produced by 3R-Biophosphate Ltd.

https://www.agrocarbon.com

Input material: food grade animal bone

m Nutrient content: >30% P,0; + >38% CaO.

L=l 8 e Recommended crops: horticultural, fruits, grape, rice,
M e
,_&:'y@g tobacco.

Dosages: 0.2-1.5 t/ha.

Type of farming: conventional, low input,
organic.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_192
https://www.agrocarbon.com/

Terra-Preta biochar product recovered from wood chips and processed
by “3R” high temperature pyrolysis process (ID: 1571)
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ID 1571: Country: Hungary, produced by 3R-Biophosphate Ltd.

https://www.agrocarbon.com

Input material: wood chips.

Nutrient content: 1% N - 0.2% P,0O. - 0.5% K,O TC:>80 %

Recommended crops: Fresh vegetables and strawberries,
permanent crops (fruit trees), grapes, rice, tobacco.

Dosages: 5-20 t/ha. The application rate for biochar
depends on the specific soil type and crop management.

Type of farming: low input,

organic. NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_1571
https://www.agrocarbon.com/

PK fertilizer from the ash of poultry manure with "BMC Moerdijk"
thermochemical process (1D:401)
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ID 401: Country: Netherlands, produced by BMC Moerdijk BV.

https://www.bmcmoerdijk.nl

Input material: Ash from poultry manure.

Nutrient content: 0% N — 10% P,0. — 12% K,0 — 20 % CaO -
7 % S0, 5 % MgO
Recommended crops: all.

7P

Dosages: Depending on the P,K-nutrient needs of thecrop
and the P K-nutrient status of the soil.

Type of farming: conventional.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_401
https://www.bmcmoerdijk.nl/

Struvite from waste water by "Canal de Isabel Il S.A." process (ID:251)
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ID 251: Country: Spain, produced by Canal de Isabel II.

http://www.canaldeisabelsegunda.es/inicio

Input material: wastewater, MgCl, and NaOH.
Nutrient content: 5% N- 28% P,0.— 0% K,O0 %
Recommended crops: permanent grassland, cereals for the

production of grain, root crops and plants harvested green
from arable land by area.

Dosages: 0.100 t/ha.

Type of farming: conventional.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_251
http://www.canaldeisabelsegunda.es/inicio

Struvite from digested sludge and wastewater by "NuReSys" process
(1D:293)
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ID 293: Country: Belgium, produced by NuReSys.

http://www.nuresys-p.be

Input material: Digestate dewatering Liquor / Digestate /
Wastewater.

Nutrient content: N: 5.6 - P: 12.6 - Mg: 10 (w/w %).

- Recommended crops: Horticulture / Food & Feed Crop.

| Dosages: to adapt according to specific crop demand.

' Type of farming: conventional.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_293
http://www.nuresys-p.be/
http://www.nuresys-p.be/
http://www.nuresys-p.be/

Compost from green waste and digested mixed-waste by "ACEA Pinerolese"
process (1D:210)
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ID 210: Country: Italy, produced by ACEA Pinerolese
http://ambiente.aceapinerolese.it  |npyt material: de-hydrated effluent from the anaerobic digestion
o organic fraction of municipal solid waste, green residue from
separate urban collection and dehydrated effluent from the
wastewater treatment plant.

Nutrient content: 2.4% N (d.m.), 2.3% P,O; (d.m.), 1.3% K (d.m.)
Recommended crops: potato, wheat, cabbage, pumpkin,
cucumber, tomato, leafy vegetables, celery, leek and other crops —
horticulture, floriculture, arboriculture.

Dosages: 10-30 t/ha (according to soil quality, season, crop
uptake)

Type of farming: conventional, low input.
NUTRIMAN
www.nutriman.net
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https://nutriman.net/farmer-platform/product/id_210
http://ambiente.aceapinerolese.it/
https://www.agrocarbon.com/

Compost from green waste and food wastes by "Biociclo" process
(ID:260)

NUTRIMAN - NUTRlent MANagement and Nutrient Recovery Thematic Network
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ID 260:
https://biociclo.it

Country: Italy, produced by Biociclo
Input material: biowaste, food waste collected door to door and
green waste.

Nutrient content: 2.4% N (d.m.), 1,2% P,O. (d.m.).
Recommended crops: potato, wheat, corn, cabbage, pumpkin,
cucumber, tomato, leafy vegetables, celery, leek and other crops
in agriculture —also use in horticulture, floriculture and
arboriculture.

Dosages: 20-35 t/ha (according to soil quality, season, crop
uptake).

Type of farming: conventional, low input.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_260
https://biociclo.it/

Compost from green waste and pre-digested vegetable, fruit and
garden wastes by "IOK Afvalbeheer" process (1D:272)

_—

f ¥ in o[s)

NUTRIMAN - NUTRlent MANagement and Nutrient Recovery Thematic Network Q Search..
(NUTR‘I'MAN THE PROJECT +  NEWS MEDIA +  EVENTS LINKS CONTACT

https://www.iok.be Country: Belgium, produced by IOK Afvalbeheer.
Input material: VFG-waste and green waste (incl roadside
cuttings,..).

Nutrient content: 1.79-2.1% N% (d.m.), 0.8-1.2% P,0 %
(d.m.), 1.1-1.8 K,0% (d.m.).

Recommended crops: potato, wheat, cabbage, pumpkin,
cucumber, tomato, leafy vegetables, celery, leek and other
crops in agriculture — also use in horticulture, floriculture
and arboriculture

Dosages: 10-15 t/ha (depenging on soil, season, crop,..

Type of farming: conventional, low input, organic.
P 8 P & NUTRMAN
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https://nutriman.net/farmer-platform/product/id_272
https://www.iok.be/

Green compost from green waste by "IMOG" process (1D:280)
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ID 280: Country: Belgium, produced by IMOG.
https://www.imog.be Input material: Green waste (compostable, organic waste
from gardens, parks, lawns and road sides; conformity with
Vlarema).

Nutrient content: 1.22-1.62% N% (d.m.), 0.45-0.61%

P,O: % (d.m.), 0.87-1.26 K,0% (d.m.).

Recommended crops: potato, wheat, cabbage, pumpkin,
cucumber, tomato, leafy vegetables, celery, leek and other
crops — horticulture, floriculture, arboriculture.
Dosages: 20-25 t/ha (depending on soil, season, crop,

Type of farming: conventional, low input, organic.
NUTRMAN
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https://nutriman.net/farmer-platform/product/id_280
https://www.imog.be/
https:///

Liquid and solid (dried) fraction digestate from manure and energy
maize by "Agrogas" process (1D:264)

NUTRIMAN - NUTRlent MANagement and Nutrient Recovery Thematic Network

LY
(NUTRIMAN THE PROJECT + NEWS MEDIA + EVENTS LINKS CONTACT

ID 264:

https://www.vlaco.be/vlaco-
vzw/producten/agrogas-bv

Country: Belgium, produced by Agrogas bvba.
Input material: manure, organic wastes (cfr Vlarema (Flanders)
and positive list FOD (B)) and/or energy maize.

Nutrient content: Dried solid fraction: 2.4-3.1 N% (d.m.), 3.7-
5.5% P,0O (d.m.),1.5-4.2% K,O (d.m.) ; Liquid fraction: 5.7-9.9 N%
(d.m.), 2.1-6.4% P,0O. (d.m.), 5.4- 8.9% K,O (d.m.).
Recommended crops: cereals, fresh vegetables and strawberries,
potatoe, sugar beet, fresh vegetables and strawberries, grapes,
permanent crops (fruit trees), permanent grassland,

Dosages: Liquid fraction: on average 30 tonnes/ha (depending on
soil, season, crop,...), Dried solid fraction digestate: on averag
t/ha (depending on soil, season, crop,...)

Type of farming: conventional, low input. NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_264
https://www.agrocarbon.com/
https://www.agrocarbon.com/
https://www.agrocarbon.com/
https://www.agrocarbon.com/
https://www.agrocarbon.com/
https://www.agrocarbon.com/
https://www.agrocarbon.com/

High NP pelletized digestate from animal manure and organic waste digestate by
"Arbio and NPirriK-project" process (1D:270)
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Country: Belgium, produced by Arbio Bvba

ID 270:

https://www.facebook.com/arbio

bvba/

Input material: mix of manure and organic waste

Nutrient content: 5.9 N% (d.m.) 3% P,O. (d.m.)

Recommended crops: fresh vegetables and strawberry,
potato, sugar beet, fresh vegetables, grapes, permanent
crops (fruit tree), permanent grassland

Dosages: 4 t/ha (depending on soil, season, crop...)

Type of farming: conventional, low input.

NUTRMAN

www.nutriman.net


https://nutriman.net/farmer-platform/product/id_270
https://www.facebook.com/arbiobvba/
https://www.facebook.com/arbiobvba/
https://www.agrocarbon.com/

Liguid ammonium sulphate or ammonium nitrate from digestate or slurries
stripped and scrubbed with H,5SO, or HNO; by "Circular Values" process (ID:266)
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Country: Netherlands, produced by CIRCULAR VALUES B.V.

ID 266: Input material: digestate or manure slurries.
https://circularvalues.eu

Nutrient content: Minimum 7% N/t and 7% S
Ammonium sulphate up to 18% N/t Ammonium nitrate
(50% Ammonium-N and 50% nitrate-N).

Recommended crops: all.

Dosages: depending on N%, N-vulnerability of region, type
of soil, season, crop, etc...).

Type of farming: conventional, low input.
NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_266
https://circularvalues.eu/

Ammonium sulphate/nitrate from poultry manure by "Poul-AR®"
technology (1D:281)
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Country: Netherlands, produced by Colsen.

ID 281 Input material: fresh poultry manure and sulfuric acid or
https://www.colsen.nl  nitric acid.

Nutrient content: 9% N (d.m.).

Recommended crops: all.

Dosages: +/- 1 m%ha (depending on soil, season, crop,...).

Type of farming: conventional.

NUTRMAN
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https://nutriman.net/farmer-platform/product/id_281
https://www.colsen.nl/

Ammonium nitrate from liquid fraction of manure, digestate or other
waste stream by "Detricon" process (ID:295)
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Country: Belgium, produced by Detricon.

ID 295 Input material: liquid fraction of manure, digestate or
https://www.detricon.eu other liquid waste streams with an ammonia concentration
> 0.1 m%.

Nutrient content: 18% N

Recommended crops: corn, grass, vegetables.

Dosages: 0.5-1 t/ha.

Type of farming: conventional.

NUTRMAN
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https://nutriman.net/farmer-platform/product/id_295
https://www.detricon.eu/

Ammonium nitrate/sulphate from raw digestate with "AMFER"
stripping process (ID:454)
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Country: Netherlands, produced by Colsen.

ID 454

https://www.colsen.nl

Input material: digestate, liquid fraction, pre-treated
manure.

Nutrient content: (N-P-K %): 18-0-0 | 7-0-0
Recommended crops: corn, grass, vegetables.

Dosages: crop and soil depending.

Type of farming: conventional, low input, organic.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_454
https://www.colsen.nl/

Ammonium sulphate from pig manure by on-farm scrubbing the air
from the stables (ID:596)
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ID 596 Country: Belgium, produced by Vancas CommV.

Input material: pig manure.
Nutrient content: 4.1% N.

Recommended crops: all crops, especially sulfur
demanded.

Dosages: 1- 1.5 ton/ha, depending on crop demand and
soil fertility.

Type of farming: conventional.
NUTRIMAN
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https://nutriman.net/farmer-platform/product/id_596

Ammonium sulphate from co-digestion of corn silage, chicken
manure and other biowaste by “BENAS” process (ID:667)
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ID 667 Country: Germany, produced by GNS — Gesellschaft fur.
https://www.gns-halle.de

Input material: maize silage and poultry manure.
Nutrient content: around 5% N in fresh weight.

Recommended crops: all crops in need of nitrogen,
especially sulphur demanded.

Dosages: depend on the sulphur content and the crop
demand.

Type of farming: conventional.
NUTRIMAN
www.nutriman.net



https://nutriman.net/farmer-platform/product/id_667
https://www.gns-halle.de/
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https://www.gns-halle.de/

Presentation of the best NUTRIMAN N&P recovery technologies in
agriculture

Results of the selection:

Technology (8)

CATEGORY: Thermochemical nutrient recovery .

CATEGORY: P precipitation from liquid manure, waste water and drain
water.

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

Subcategory: Nitrogen recovery from air - T1ID:273.

Subcategory: Stripping + scrubbing = T2 1D:296, T3 ID:455, T4 ID:668.
CATEGORY: Biological nutrient recovery: composting, anaerobic

digestion
Subcategory: Composting = T5 1D:261, T6 1D:292.

Subcategory: Composting = T7 1D:209, T8 ID:271.

www.nutriman.net



Technology for N recovery as dried digestate and ammonium sulphate from solid
fraction digestate with "Biogas Bree" chemical scrubbing of exhaust air during
drying process (ID:273)
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Country: Belgium.

1D 273 Owner: Biogas Bree
https://biogasbree.be Input material: animal manure, organic waste (conform
R Vlarema and positive list FOD), energy maize.

Output product: post-treated digestates including dried
digestate and ammonium sulphate.

Processing capacity: production of solid fraction (5,000 t/y)
— non animal manure status —, liquid fraction digestate
(45,000 t/y) — non animal manure status —, dried digestate
(1,500 t/y) — manure status —, ammonium sulphate (200-
500 t/y).

NUTRMAN
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Technology for N recovery as inorganic fertilizer starting from liquid fraction of

manure, digestate or other waste streams with "Detricon" stripping and scrubbing
process (1D:296)
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Country: Belgium.
M Owner: Detricon

https://www.detricon.eu  |nout material: liquid fraction of manure, digestate or

other liquid waste streams with an ammonia concentration
>0.1 m%

Output product: inorganic fertilizer.

Processing capacity: 100-5,000t/y inorganic fertilizer
production.

NUTRMAN
www.nutriman.net
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Technology for N recovery as ammonium nitrate/sulphate from raw digestate with
"AMFER" stripping process (ID:455)
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Country: Netherlands.
ID 455 Owner: Colsen.
https://www.colsen.nl Input material: whole digestate or liquid fraction.

Output product: ammonium sulphate or ammonium
., hitrate.

Processing capacity: from 1 to 500 ton/hour.
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Technology for N recovery as ammonium sulphate from co-digestion of corn silage,
chicken manure and other biowaste by “BENAS” process (ID:668)

== -
= o~ 01 1| = = e

NUTRIMAN - NUTRlent MANagement and Nutrient Recovery Thematic Network

\
( NUTRIMAN THE PROJECT + NEWS MEDIA + EVENTS LINKS CONTACT

ID 668
https://www.gns-halle.de Country: Germany.
Owner: GNS — Gesellschaft fur.
== Input material: maize silage and poultry manure.
* Output product: ammonium sulphate.
. Processing capacity: AmS output 5-40 t/d, Lime output 1,5-
14 t/d.
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https://nutriman.net/farmer-platform/technology/id_668
https://www.gns-halle.de/
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Technology for N&P recovery as compost starting from green waste and food
residues with "BIOCICLO" aerobic digestion process (1D:261)
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ID 261
https://biociclo.it Country: Italy.
Owner: Biociclo.
Input material: yard trimming, rotting vegetable matter,
food residuals.
Output product: high quality compost.
Processing capacity: 69,000 t/year of waste.
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https://biociclo.it/

Technology for N&P recovery as compost starting from organic waste with farm
composting process (1D:292)
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ID 292 Country: Belgium.
https://ilvo.vlaanderen.be/nl  gwner: IIvo.

Input material: crop residues and other farm organic
materials (manure, wood, others).

Output product: Farm compost: mix of stable organic
matter, mineral fraction and nutrients.

Processing capacity: depends on the farm.

NUTRMAN
www.nutriman.net



https://nutriman.net/farmer-platform/technology/id_292
https://ilvo.vlaanderen.be/nl

Technology for N&P recovery as compost starting from green waste and pre-

digested mixed-waste with "ACEA Pinerolese" anaerobic digestion and composting
process (ID:209)
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ID 209

https://ambiente.aceapinerolese.it Country: Italy.
Owner: ACEA Pinerolese Industriale S.P.A.

Input material: municipal organic waste.

Output product: biomethane + digestate (sludge quite
stabilized and hygienized).

Processing capacity: 60,000 t/y of organic waste.
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Technology for N&P recovery as compost starting from vegetable, fruit and garden

wastes with "IOK Afvalbeheer" anaerobic digestion and composting process
(ID:271)
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1D 271 Country: Belgium.
https://www.iok.be Owner: |OK Afvalbeheer.
Input material: vfg-waste (vegetable-fruit-garden
waste) — Vlarem- conform — including kitchen-waste,
=== green waste (from parks, public domain,..).
s Output product: vfg-compost
Processing capacity: 25,000 ton vfg-compost/y.
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https://www.iok.be/
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