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CIMII Prototech

Dates back to CMI/ Odd Dahl
Established as legal entity in 1988
Part of NORCE Innovation

48 employees from 6 countries
Prototype development — from
idea to product

Highly skilled workforce and
spectacular projects from space to
the seven seas
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Reversible SOFC (2014)

Fuel Cells. Electrolysis. Pyrolysis.
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Hauge Aqua - 5 «Eggs: 1
prototype and 4 "Egg”
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Aquaculture e -
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HAUGE AQUA

AkvaDesign, 2 permits

. L OduKS]ot Aqua Semi, Masegval Fiskeoppdrett,
4 permits : 5 permits

Marine Donut, Mowi Norway,
2 permits
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Fish Sludge Potential GREEN

If Norwegian fish farming industry collects and re-uses the sludge from 1 million tones salmon/year to produce biogas then 70-
190 million m3CH, could be produced, equivalent to 0.7-2TWh energy’.
lhttg:[[\Wiw.bic>fc>rsl<.no[:kb\flewer[(ionten;[ll7792[Biofc>rsk%20Rap_mrt%ZOQ%ZO(27)'362020149(,20-‘}62OFlskesIam%20f1'é‘3€»2009p_drettsar\lggg.@

2018: Norwegian aquaculture production was approx. 1.6 Mtones.

Antail | GWh | AMWRAnnbygper | Prosentvis endring 2008-2C
Norge | ait 4799252 453257 94 13 35 .
Produksjon laks og regnbucorret Biomasse (tonn) Slam (10 % TS, tonn) Slam (90 % TS, tonn) (1132! — 5:5 ;:’ - Z: -~ ;9 2: f: :
201 252 051 2 4 1 1.7 }
Produksjon 2017 1 300 000 2 145 000 238 333 Bergen
Dobling av dagens produksjon 2 600 000 4 290 000 476 667 ke . RawvS A ot 63
Femdobling av dagens produksjon 6 500 000 10 725 000 I 191 667 1103 121 610 9839 81 1.7 09 ¥
- tavanger
http://fisk.no/attachments/article/6572/landbasert-lakseoppdrett-analyse. pdf (éi:g . 109 700 9613 88 14 47
rum
. . 1001 80 109 6596 82 15 26
Biogas potential by 2050 = 4.1 TWh Keiscienzend

=httos://wwow ssb.no/energikomm

500 000 tones of sludge annually discharged is equivalent to the waste generated by 20 million people.
éht'tgs:[(www.dagbladet.no[kultur[uiv-dritten-ga-tand-erna(21486953

2018 - total sludge volume from salmon aquaculture is up to 1.5 million m3/year. Only 5-10% is collected,
processed and utilized (organic fertilizer in agriculture)?.

3hips//siomatnorge. no/wp-content/uploads/2018/08/81 2018 En-konkurransedyktig-og-kunnskapsbasert-

havbruksn%C3%A6ring.



Phosphorus dilema

P finite resource that we are 100% dependent on that is currently Feed
wasting it in a way that creates pollution.

finite resource pollutant

36% of the total P eaten is retained in the fish, 10% is excreted as

Esential for life! dissolved waste, 54% is excreted as solid waste in faeces
. . .. Finding new P sources
Mineral P for chemical fertilizers from Fish farming - largest source of P emissions generating about
phosphate rock (Morocco, W. Sahara) 9 000 tones/year ends up in the sea = 73% of the total addition -> new business,
of P to coastal waters in Norway - new jobs,

1/3 of P imported to Norway used for 2y ik i
fish feed production = : cut poliution,
45 132 t P - emission of P by 2050 in Norway S secure life

P peak 30 to 100 years. P demand will Ricati ¢ . . o bl
increase 50-100% by 2050 Eutrop |ca.t|on of marine water§ isnota considered a problem
(water rapid turnover rate) nutrients are quickly dispersed over

large areas.
CMIr Prototech > .
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Quantifying Circular Economy in Norway:
- Circularity Metric is 2.4%.
- One of the highest global rates of consumption ~

44.3 t/person/per year

- Of all the materials consumed in the country > 97%
are not cycled back into the economy

This is Norway’s Circularity Gap.

/e

GREEN

Of all the non-metallic
minerals, fossil fuels,
metals and biomass
that enter the world’s
economy each year, just
8.6% are cycled back

I ~a 4
) b i, N SUSTAINABLE SEAS, SLASHING
. Te ".\ FOOD WASTE
" i W \ N G b 6 e g Closing the Circularity Gap — 6 «what-if» scenarios to rely less on liniar economy
g ¢ - ' '\‘?f economy in practice, Norway based Ocean (1) Ci rcu'ar construction
. . £ . yar, | Forest.™ founded by Leray Seafood Group e
.I'g; ' e < : F’ \ and the environemental or ganisation (2) TOtaI tranSItlon to Clean energv;
¥ ; ,." L - ~i < , , J Y Belona, is pushing for sustainable (3) Circular food Systems,
/ ' r:' - ” / - food production and reduced CO,. The
C'Oﬁ"ﬂ the U'af]qmqg' f COMPAany Uuses excess nutnents in the sea (4) Green transport SyStemI
. ar A . .
) L No'w'ay 9: $ from fish farms—phosphorus, nitrogen (5) A Stl'ong repair, reuse & recyc‘lng economy
* af v and CO,—to cultivate sugar kelp and %
mussels. These can, in turn, be used for (6) Circular forestry and wood products.

.

commercialine microaigae cultivation,

therefore promoting a crcular bioeconomy

Cm r rJI'D‘Z otec h https/Swww sciencedaily com/releases/2015/10/15 1022064502 hem

human consumption, feed and renewable
energy-—as well as the absorption of CO
Startup AlgaePro, meanwhile, is developing
A technology to cultivate microalgae, which

C ClRCLE (‘ C?RCU'_)"AR can be used lor feed In aquacuiture, The
- ' ECONOMY ' f Process uses bio waste from municipal = Circularity Metric 2.4% 9 45.8%

- Reduce consumption, material footprint by 64.8%.
- Slash C emissions from consumption by 63%.

waste management, as well as CO, and
waste heat. The company hopes it can

Each scenario boosts circularity and reduces consumption in Norway, but when
combined:

hetos://www.crcularnorway.no/gap repart




MAP-aG development - IPN (NFR) project

Zone 1: Processes & Phases Zone 3: Processes & Phases
Pre-heating/Drying Cooling and Removal
Zone 1 Zone 2 Zone 3
Fish Sludge Bio-syngas ’
| Heat (e.g. fuel ;gll)l Solid residue
Zone 2: Processes & Phases
From Waste to Biogas
Work Package Hours Cost )
WP 1 Management 1534 1687400 Life Cycle, Risks, Cost and Safety
WP 2 Testing MAP-aG Reactor 3850 4700000 Analyses
WP 3 Characterisation 950 1465000
WP 4 Modelling and Simulations 3000 3300000
I ———
WP 6 Preliminary LCA, LCC, Risks, Safety 800 880000
WP 7 Dissemination and Communication | 700 770000
Total 13734 159892400

Deadline: 15.0ct. 2020

5 mNoks cash/in-kind, 11mNOKs funded via NRC

3/4 full time positions at Prototech

Subcontracting: LCA/LCC, Safety, Molecular Modelling, Analyses

Additional cost: softwares, lab rental, equipment, materials, chemicals, dissemination/communication .
CIMIr Prototeck 9



Sludge to Value

Zone 1: Processes & Phases Zone 3: Processes & Phases
Pre-heating/Drying Cooling and Removal
Zone 1 Zone 2 Zone 3
Fish Sludee
Heat (o.g. fuel ull)'

Zone 2: Processes & Phases
From Waste to Blogas

id sl
Fish Sludge Sold shadgs Reactor bio- Bio-syngas

Separation syngas
generation
Liguid sludge

CO2, heat, electricity

ERA-NET BlueBio — 14 Sept.
1.5 mEuro

NORCE {coord., Prototech
Romania, Belgium, Greece

Food
production

CIMIr Prototeck

- European d-_o

Commission GREEN

European Green Deal call
/0
(A

Call area 1: Increasing climate ambition: cross-sactoral challengas oé%e/lb

_____ —————————— - %

: Call area 3. Industry for a clean and circular economy %
Call area 4: Enargy and resource-efficient buildngs o% Q.
Call area 6: Sustainabie and smart mobiity 2

<

Igﬂmﬁ' Farm to Fork ! o\o%

I I 7 6&

| Call area 7: Restoring biodiversity and ecosystem services | ol

Ican arga 8: Zero-polution, toxic-free envircament I
Call araa 9: Strengthening our knowledge in support of the European Green Deal
Call area 10: Empowernng citizens for fransition towards a climate neutral. sustanable Euroge
Call area 11. Accelerating the clean energy transition and access in parnership with Africa

The European Green Deal Call m| o

| Farm-to-Fork ]

Full title : *From farm to fork: testing and demonstrating high impact
Innovations to address food system challenges in a place-based context.”

An Innovation Action (IA), that calls for demonstration projects to test, pilot and
showcase place-based, innovative system solutions (o 4 pressing food
systems' challenges, and resulting In 4 targeted impacts.

1) (@) achieving climate neutral farms, and/or b) achleving climate neutral food
businesses;

2) reduction of pesticides, antimicrobials, fertilizers and harmful nutrients,
towards zero pollution

3) reduction of food loss and waste

4) shifting 1o sustainable and healthy diets, sourced from land and sea.



Circular Economy - GFF® - UNs Stustainability Goals

Fish Welfare
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Prototech

Thank vou for vour &

crina@prototech.no




