COASTAL Biogas

Cluster On Anaerobic digestion, environmental Services and NuTrients removAL

Conference Lithuania * 30 September 2020, Internet

Experiences from Solrad

Development at Roskilde University

Michelle Diana Hansen & Tyge Kjaer
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Roskilde University ¢ Development of

Solred Biogas
Webbinar Conference Lithuania ¢ 30 September 2020

. -/ s

Havdrup District SssEises= : . Solmd District
heating g ., a SRR o heating
Biogas engine g ' - 4 Biogas engine
Heat and power b i Heat and power ¢

* 0,5 MW
Smell from

seaweed
in sommer-
time

Solrad Biogas
Gas production
A\ Start Nov. 2015

Seaweed from

Slurry from
;. the farmers

witerreg O Development
I South Baltic EUROPEAN UNION Fund

F q Rostock 4
GDANSK UNIVERSITY LITHUANIAN ENERGY
v N R OF TECHNOLOGY BEIC Roskilde University INSTITUTE

Partners P g Funded by PN European
25 JAHRE A7 P %S ‘l'I‘ UnIVGI’SItat\ , SN Regional



Roskilde University ¢ Development of

Solrad Blogas Solred Biogas

Relt natuntigt Webbinar Conference Lithuania ¢ 30 September 2020

Local energy leadership

From Heating plan -> Climate action Plan => Building a biogas plant

SOLR@D KOMMUNE | TEAM MILJO SOLROD KOMMUNE | TEKNISK ADMINISTRATION SOLR@D KOMMUNE | TEKNISK ADMINISTRATION
Solrgd Kommunes Varmeplan Klimaplan for Solrgd Kommune Udnyttelse af tang og restprodukter
2008 - 2012 2010-2025 til produktion af biogas
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Biogas ¢ 226.000 tons * Raw materials

Designed for around 226,000 tons - has been expanded with a new gas upgrading facility
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Biomass Amount (tons)  Biogas  Main contribution
Manure, seaweed, other 51,000 6.0%  Gas production and process stability
CPKelco: Pectin, carrageenan 95,000 59.1%  Gas production
Chr.Hansen: Eluat (BioTech) 60,000 12.6%  Gas production and nutrients
Biopulp (Organic waste) 20,000 22,3%  Gas production and nutrients
lalt 226,000
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Tests of raw materials

Test of different raw materials and combination of different raw materials
Henrik B. Mgller, Foulum / Arhus Universitet and Roskilde Universitet

A number of tests has been initiate

d.

 Avarage level in the start up: 54 m2 per tons VS
* New test (ongoing) indicates 120 m3 per tons VS,

if the material is fresh from sea
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Biogas forseg med alternativ biomasse
til Solred biogasanlag - Fase 2

Hesik Bjame Maller
Anrlis Usiversites, fasinn for mgemer wieaskab

Rannead

Biogas behandling af tang, pektinrestprodukter
og husdyrgadning

Henwik Bjarne Moller og Dhan Prasad Ghautam
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Supplies

CPKelco skal levere restprodukter fra
pektinproduktionen til Solrgd Biogas

Landbruget
Solred Kommun CPKEJCO ! i W VEIKS “
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Three steps in the collection

Thre steps: Collection in piles, dewatering and direct
transport to the biogas plant
The seaweed are picked up with a grate grab
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d . t Measurement

Seaweed - requirements 2009-2013 - mg/Kg dry matter
Limit
. . Nitrogen, total 46,340 Non
Dellvery requlrementS: Phosphor, total 732 Non
¢ Cadmium and other below limit values Leed (Pb) <3.58 120
* No visible plastic, metal and big stone (C:‘:‘dm"fm (Cd) g-ig 01-33

. P romium <2.
e Sand maximum of 60% of dry matter Mercury (Hg)  <0.01  0.80
. Nickel (Ni) 3.5 30
Collected in 2019: 1.522 tons i 38 4,000
DEHP <0.50 50
Nonylphenol 0.64 10
PAH (sum of 9) 2.41 3
3 LAS <50 1,300
Cadmium - from january to october Expected cadmium content
2.5 | Study from the bay of Koge
’ anuary

4 mg cadmium per kg dry matter (mg/kg)
20T Limit value: 0.8 mg/kg dry matter
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1,5
September

1
Limit value
0,5 October - - >
’ April Winther/Spring Summer Autumn
P low metabolism high metabolism low metabolism
January, February, May, June, July, November,
0 March, April August, September,  December
i October
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Benefit of the biogas plant

Win-win situation

First of all: Production of renewable energy

Local benefits form the biogas plant:

- Odors: Solve problems with odors from seaweed & algae by
removing the seaweed and use it in a biogas plant

- Climate: Contribution to solve the climate problem: Using
seaweed and organic waste from Kelco in a biogas plant
will contribute to reduce the use of fossil fuels in the energy
consumption in the area

- Nutrients: Contributing to solve problems with marine pollution. [
Remowing the seaweed of the Koge Bay will diminish the load |
of nutrients, which today is a major problem of the aquatic
environment

- Fertilizer: Contribute to useful nutrients. The residues from the
gas plant will be used for fertilizer to replace chemical fertilizer.

Company benefits form the biogas plant:

- Two of the involved companies will benefit from use of more renewable energy, because of the restrictions caused
by CO2 allowances and energy taxation

- And all companies will of course also benefit from community reputation from their contribution to mitigate the
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EU Waterframework -
Actionplan 2015-2021

Nitrogen Load Kgge Bay

e Baseline 2021: 1.303,3 tons
Target load 2021: 1.230,2 tons
Needed effort: 73,1 tons
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Instruments in Kege Bay £ - /i *&‘ L
Wetlands: 2,6 tons _ E"‘J.gé*’“@* . Kﬂge Bay
Lowland projects: 0,2 tons SR Nitrogen Load: 1.303,3 tons
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e 51,6 tons

Water catchment area
Intensiv agriculture

B Lakes
[ ] Waterstreams
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Seaweed production
in the Kege Bay

- Dense vegetation /

Sparse vegetation |

No vegetaﬁdn

Solred 4
Biogas plant

Retention: 20-60%Y) « .
Retention on 20-60% R
means that 20-60% of
the nitrogen leached
from the root zone of
the fields is converted :
before it reaches the coas-

Estimated seaweed per year:

30,825 tons

246,5 tons nitrogen

Collection in 2019:

tal water. . ;‘ 1.522 tons seaweed
TR —
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Roskilde University ¢ Development of

Solred Biogas
Webbinar Conference Lithuania ¢ 30 September 2020

Koge Bay:

Collection of seaweed: 1.522 tons

Nitrogen removal: 12,2 tons

+ Methane & nitric oxide: 288 tons (CO2-equivalent)
Biogas production: 48.034 m3 (methane)
Displacement of fossil: 92 tons (CO2-equivalent)
All greenhousegas reduction: 380 tons
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Solrgd Strand

Seaweed - N-target: 6.452 tons
—_Nitrogen removal: 51,6 tons
, All greenhousegas reduction: 1.612 tons
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Effect of the
retention level in
the farmland

@ Direct reduc-
¢ retenti 2 tion at farmland to
! reifg(;‘;/f)‘ remove 51,6 tons
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Contact: Michelle Diana Hansen: mdianah@ruc.dk
& Tyge Kjaer: tk@ruc.dk
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