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Nutrients recovery in agricultural 
residual streams - manure, digestate 

and surfacewater

Techniques, process chains, adjustment possibilities

BalticBiomass4Value: “Unlocking the Potential of Bio-based Value Chains in the Baltic Sea Region”
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adjustment possibilities for a surplus
of nutrients

• Storage, processing, optimisation of 
fermentation process

• Feeding strategies for biogas plants: District
Emsland high energy input, district Rotenburg 
(Wümme) uses more manure

• Simple screwpresses up to complete
treatment

• Practical solutions: 
Test – implement – optimise
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separation efficiency
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separation efficiency
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Complete processing of digestate
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reed beds
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Screwpress, dryer, centrifuge, ASL
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Ammonia-sulphate-dissolution

• Recognition of Ammonia-sulphate-dissolution as
Mineral fertilizer

• Requirement from authority:
– Min. 5% NH4-H
– Min. 6% watersoluble sulphate

• Results of analysis (LUFA Oldenburg)

Requirements met
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Screwpress, dryer, centrifuge, ASL
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Mobile centrifuge/Screwpresses on 
demonstrations days
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Mobile centrifuge/Screwpresses on 
demonstrations days
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Biogaspotential
Compared to maize with regard to LfL: 350 Nl CH4/kg oDM, Biogasyield about 210 Nl with 52% CH4 /t FM

About. 

28% 

Compared

to maize
About. 

15% 

Compared

to maize

About. 

28% 

Compared

to maize
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Substratequantities in Biogasplants and greenhose gas 
reductions – today and tomorrow-

Input 2018
Amounts

Proportion on 

elctrical power
CO2-reduction

(Mio. t) % (%) (Mio. t) %

agricultural residues like slurry, solid 

manure, digestate
7,8 34,5 11,0 0,9 11,1

Energy crop and plant based by-products 13,3 58,4 82,0 2,5 81,9

Organic waste (Fats, Flotates, biological

waste)
1,6 7,1 7,0 0,3 7,0

In total 22,7 100 100 3,7 100

Input 2025
Amounts

Proportion on 

elctrical power
CO2-reduction

(Mio. t) % (%) (Mio. t) %

agricultural residues like slurry, solid 

manure, digestate
42,4 91,6 76 4,90 84,5

Energy crop and plant based by-products 2,2 4,8 13 0,53 9,5

Organic waste (Fats, Flotates, biological 

waste)
1,7 3,6 6 0,35 6,0

In total 46,3 100 100 5,78 100

Source: Biogas in Niedersachsen Inventur 2018, 3N Kompetenzzentrum
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Aim of usage:

1. Reduction of nutrient concentrations in residues of biogas production and of 
livestock farming
This includes: Surface water, Condensate water, digestate (after steps of 
separation)

2. Products of commercial value:
 Pet-Food
 Cosmetics

3. Closing of (nutrient) cycles

Usage of Algae and Cyanobacteria
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Nutrient uptake of Spirulina sp.
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LGem-photobioreactor with 1m³ 
usable volume
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Mobile Photobioreactor

• Pilotreactor from company
Limnosystem

• Tubes-Photobioreactor

• Length of tubes: 38m

• About 900L volume

Used Algae: Scenedesmus, but selected „by hand“ with
regard of fast sedimentation
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Mobile Photobioreactor
-owned and used by 3N and Botanical Garden, CAU Kiel-
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Sedimentation ability of algal biomass
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Spectrum of fatty acids

alpha-Linolensäure

Linolsäure
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Stearinsäure

Palmitoleinsäure

Palmitinsäure

Myristinsäure

• Small proportion of Omega-3

• High proportion of fatty acids , 
interesting for cosmetics

Increase of whole proportion of fatty acids necessary
(Till now: 4% of whole weight)

Characterisationof algael biomass
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Thank you very much
for your attention.

Msc. Sascha Hermus

Phone: 01525/4782560
Email: Hermus@3-n.info
URL: www.3-n.info
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