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A October 29: Processing Technologies
A November 5: Fertiliser Production

A November 12: Transport

A November 19: Storage Systems
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4 . . -
“) Processing Technologies for agricultural
waste processing

=

A Restricted nutrient application on the field

A Intensive livestock

A Nutrient scarcity

A Volatile prices for fossil-based mineral fertilisers

© Pixabay ' o P '

Process agricultural products

$

A Better quality

A Fertiliser production

A Energy generation

A Mitigation environmental impact
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Processing Technologies for Nutrient

Management

A Case 1: Slurry Concentrator (UVIC)

A Case 2: Recovery of ammonium salts from manure (UGent)

A Case 3: Struvite (CRPA)

A Case 4: Pocket digestion (Inagro)

A Case 5: Grass Biorefinery (Teagasc)

A Q&A

v > NUTRI-KNOW

Processing Technologies

Technologies, tools and recommended practices from
NUTRI-KNOW'’s EIP-AGRI Operational Groups

Information on the other technologies via https://www.nutri-know.eu/wp-

content/uploads/2024/10/Nutriknow Booklets.zip
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1. OG Slurry Concentrator

Processing Technologies for Nutrient
Management
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Slurry concentrator
Context

Nitrogen surplus

Nitrogen surplus 5, Nitrogen total exceedance ,?..41‘"'1 2
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Nitrogen surplus and exceedances of critical nitrogen inputs to agricultural land in view of adverse impacts on water quality
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Slurry concentrator
Technology
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CONCENTRATED DILUTED
FRACTION FRACTION
~25% volume ~ ~75%volume
Contains most of the organic fraction,

nutrients (nitrogen and phosphorus)
and larger particles
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Slurry concentrator
Technology

CONCENTRATED ~ DILUTED
RACTION - FRACTION

| 6ptimal to be applied to distant fields
where nutrients are not available
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Slurry concentrator
How It works?

Concentrator
lifting structure

Floats

Concentrator

Diluted phase
output
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Slurry concentrator

The equipment used to manage the two fractions is the same (tractor
with a pump and a slurry tanker) which reduces investment costs, but

also operating costs.

Funded by 29.10.2024
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“D Slurry concentrator
RESULTS

Alncreased Efficiency : differentiated management of the two phases
minimises transport costs and optimises nutrient application to
the soil, both from an agronomic and environmental point of view.

ACost Savings : using the same equipment for application. Slurry
concentrator can be a shared solution for a group of farmers.

AEnhanced Monitoring and Precision : The system enables easier
monitoring of applied nutrients to the soill.
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Slurry concentrator
CURRENT STATUS

ANew business model

APatent at national level

AThe Cooperative Plana de Vic offers a free simulation of the viability
of the slurry concentrator (CONTECH-ONE) on your farm.

A Contact: Pau Parés ppares@planadevic.cat

29.10.2024
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2. OG RENURE

Processing Technologies for Nutrient
Management

STRIPPING & SCRUBBING
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Fertilizer price ($-1)

Challenge of manure application

1200

—Urea  =—Diammonium phosphate
1000

RussidJkraine crisis

800 Animal manure & derivatives can

be alternative fertiliser sources

& Nitrates Directive

In Nitrate vulnerable zones,
<170 kg N hayr?
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Q Manure processing technologies

Solid/liquid Struvite
fractions
Digest Ammonium
ate salts
Ammonia Mineral
water concentrate
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RENURE: recovered nitrogen from manure

RENURE criteria proposed by Joint Research Center (JRC):

Chemical fertiliser - any _ . . .
fertiliser which is manufactured A Minerale N /total N ratio > 90% or organic C /total N ratio < 3
by an industrial process. A Zinc < 300 mg/kg dw, Copper < 800 mg/kg dw

A Limiting nutrient losses and ammonia emissions during storage and

application steps.

of "
A
........

Stripping and scrubbing process

manure
processing

Ammonium salts (RENURE products)
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@ Stripping and scrubbing process

Equilibrium between NH; e NH,*
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Stripping and scrubbing process

liquid I Sulphuric
fraction Nitric acid

~ STRIPPING & SCRUBBING
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@) Ammonium salts as alternative fertilisers

Ammonium sulphate Ammonium nitrate

5-7 (slightly acidic)
8% 10-15% (50/50 ammonium/nitrate ratio
0 (o1 23% 59 :

1.151.2 (pure minerals no organic particles)
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Injection of ammonium salts to reduce
ammonia emissions during application

Five field trials were conducted in 2022 and 2023 with potato, maize and winter wheat.
Results indicated that the ammonium nitrate recovered from animal manure performs as well as artificial
fertilizers (urea and calcium ammonium nitrate) in terms of effectiveness and fertilizing value.

A Funded by
the European Union 29.10.2024
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Cost -benefit analysis

The economic viability of implementing an ammonia stripper is highly dependent on:

U The manure type : including the amount of total N present in the manure flow to be treated

and the ratio of mineral N to organic N.

U The existing treatment pathway such as anaerobic digester or nitrification-denitrification

U The scale of the farm, i.e. the amount of manure to be processed,;

U Manure pressure given the Nitrates Directive and the implementation of the RENURE criteria

Desired economies of scale
~20,000 tonnes of manure per year

|l nstall ati on
(estimated by June 2023)

C 0s t150/10@0OL o0 X i
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“) Processing Technologies for Nutrient
Management

) § |
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@ OG Struvite: Context and goals

Prototype
Ammonia at farm -scale
emission from for extracting
digestate STRUVITE
storage and _
application ammonium
magnesium
phosphate
(NH,;MgPO,)
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Main pig livestock data

A 15000 animal place

A Growing and fattening pig
phase: 3017 170 kg/pig

A Parma ham PDO suppley

b
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== Bl

chain
Liquid fraction for
o o e e e e e e . soil application
Clarified pig slurry I OG Struvite pilot plant & after storage
. , Iyt gl i 'SS
Pig slurry fraction to storage
Dissolved Air
Flotation (DAF . . . . . .
lon ( ) Thickened fraction + feed mill by- .| Anaerobic Digestion .| S/L separation
products + dairy cattle manure i (CHP 625 kWel) i (screw-press) Solid fraction

exported
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Q Layout of the treatment

QTreatment: 0'2 m3/h

Digestate,
liquid fraction

Crystallization and

Adding MgCl,

precipitation reactor

Liquid fraction

Microfiltration
at 40 micron

Acidified

|
Pre-treatment
tank

Sl

digestate

Acidification with H,SO,
frompH 8.5t0 7.5

Acid
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MFT filter

Thickned
fraction

2

Basification with
NaOH from pH

V: 0.3 m3
HRT 1.5 h

L3

.
L
-
e~ @
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Base

/\

Fraction
with
Struvite

7.51t0 10

V:1.6 m3
HRT 8 h

Blower
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CO, stripping by

air insufflation to

increase pH and
mixing

Clarified fraction
depleted of N
and P to the
storage and
fertigation




N |
<7 Struvite prototype

Microfiltration
at 40 micron

Pretreatment
acidification
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OG Struvite: treatment efficiency

Nutrient concentration by struvite reactor

9000 X 2
8000
7000
6000
‘%n 5000 X 6
(=14}
€ 4000
3000 X 12
2000
1000
0 - | I =
Microfiltrate Supernatant Precipitate 2
ETKN m Ptot m Mg
Qflow P recovery efficiency
% % input P
Input (clarified digestate) 100
Thickened fraction 29 37
Supernatant 64
Struvite Precipitate 7 24 (61) - 63

mg/kg
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Digestate nutrient depleting
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/ ) Conclusions

A STRUVITE system to recover phosphorus and nitrogen from digestate are technically feasible
é . but this treatment has still to be further more efficient;

A Precipitate containing struvite should be used as fi r anva t e rfor thd péoduction of phosphate
fertilizers to replace phosphate rocks;

A Technologies for nutrients recovery also allow to reduce emissions;

A The high concentration of solids in the digestate, even if subjected to S/L separation and
microfiltration, is a critical issue.
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4. OG Pocketboer I

Processing Technologies for Nutrient
Management
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) Farm-scale
anaerobic digestion



D What?
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Anaerobic digestion

Biomass

sdTRiousr

'R'eaCtor
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Digestate
(external storage)

o )

50-75% CH ,
(methane)

Electricity




Farm-scale anaerobic digestion

A Proprietary biomass
AO 5. 000 ton biomas

ACo- vs. mono-digestion

36



D What?




Digestate

A= Digested biomass

A Fertiliser
ADM en OM
AMi neral nitrogen
DM (%) OM (%) (kg/tol\rlltoltzl\/l) (kg/t(l)\lnmigl\/l) (kg/t(ljrzlcl)ZSI\/l) (kg/t(fnZ(F)I\/l)
Slurry 9,83 7,54 4,31 2,07 1,6 4,33
Digestate 6,54 4,69 3,91 2,46 1,4 4,33

38

Source: Inagro & Boerenbond (2014).
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Digestate

A Division nitrogen availability

A20% more N... A immediately available
ADifficult to degrade OM A available later

ACrop

AQuick uptake after application
AN-uptake in autumn (cover crop)




D Why?




Why?

Pros cons

Seltsufficient in energy Daily monitoring
Continuous, renewable energy Administrative chaos
GHG Image

Fertilisation value: N,
Profitable investment (farm -dependent)

Legislative framework
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F I an d e rS Electrical power (kWe) #
1600 S0
1400
1200
1000
B0
500
400
200
i
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
. Number 2 38 56 65 77 61 49 48 50 49 53 55 61
4= Electrical power 41 448 810 927 1055 881 723 754 Bl6  B43 1078 1155 1374
BiogasE, 2024, The Flemish biogas sector in 2023. ‘ OG PB ”OG PB ||' ‘ Demo '
Boost
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D Thank you.

Europees Landbouwfonds
voor Plattelandsontwikkeling:

Europa investeert
in zijn platteland

: <4
‘nagro

ONDERZOEK & ADVIES IN LAND- & TUINBOUW
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Processing Technologies for Nutrient
Management

( STRIPPING & SCRUBBING
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o)

Biorefinery Glas

BIOREFINERY
GLAS

Glasgow e « Edinburgh

A Operation group (OG) 10 35

United
Kingdom

Isle of Man

* Manchester » Hamburg

A South West Ireland. oond

f
—

« Birmingham &
J ° Amsterdam|
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Netherlands

o/London : aAn Y

)‘7 Germany
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A Pilot scale. o
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Biorefinery Glas

 Cod

BIOREFINERY
GLAS

A + 40% usable Pr/Ha.
A Refines unused protein.

A 50% into press cake. AN and P losses -25%.

. Funded by
M the European Union
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o)

Press Cake Silage.

A Alternative animal feed from grass.

A Grass silage supplementation.

A NUE increase

A Reduces methane concentration

In the rumen
A Reduces N and P excreted.. %
A Increases grass value. ﬁa

BIOREFINERY
SR Funded by G LAS

the European Union
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