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Projects for integrating

-waste treatment

-bio fuels production
-sustainable food production
-carbon sequestration
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The challenge

INDUSTRIAL AGRICULTURE

CO2and N20 CO2 and methane
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Nitrous Oxide /
Fertilizer / H20 evaporation
=>salination
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“Fossil® water irrigation LR \ .
Large mono-cultures

susceptible to pathogens Run-off and loss of
and changing climate soil organic matter
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Eutrophication
and algal blooms
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Three solutions from Lindum research:

1. Mushroom cultivation as an example of
Food2Waste2Food

2. Carbon negative hydrogen fuel

3. Closing the cycles (integration)
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< 1. From food waste to biogas, mushrooms and compost
N7 Lindum

Ordinary Button mushroom

Medicinal gourmet "Brasilian” mushroom
Agaricus subrufescens for tropical and
greenhouse growing under plants
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Digester
residue  (dry matter) Straw Gypsum substrate (dry matter) Button mushroom price A
1000 300 +300 +18 10 days composting 1125 450 439 18 7898
kg kg kg kg kg kg dry kg NOK/kg NOK Compost/
fertiliser/
soil conditioner
or "Brazilian mushroom" Agaricus subrufescens price 400
225 200 45000 kg
kg NOK/kg NOK
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2. Carbon negative hydrogen fuel value chain

f PR ekl Cooperation with Gasplas
e methane www.gasplas.com

Usgrading & compression to vehicle fuel CH;,

|

CO, from atmosphere
captured in crops

The carbon resulting from
C (solid carbon) cracking methane is a type

of carbon black: pure
elemental carbon. We will
investigate if this carbon is
long term stable in soils,
like biochar. If so, this will
in fact pull carbon out of
the atmosphere

Anaerobic

Organic wastes digester

Digester residue

= -.1v¢i‘&=j*(‘3£‘€"g”.‘ A -
o i g £ O A

- for miljeets skyld * for the environment




% | -
N7 Lindum
2. Alternative hydrogen fuel value chain
(parallel technology also investigated at Lindum)

H,0 I
: H, (hydrogen gas) SCCUCCuuR Il Cooperation with IFE
T methane www.ife.no

Usgrading & compression to vehicle fuel CH;,

|

CO, from atmosphere
captured in crops

solaragf agriPed

Anaerobic

Organic wastes digester

Digester residue
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BioCCS in SolaRoof agriPOD
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3.Closing the cycles: integrated waste-to-energy-and-food

- . . - s« SolaRoof
Consumers Food waste . esidue centrifugation : reenhouse
Pretreatment Anaerobic  biogas ‘ g ’
substrate digester food/
: ornamentals
Heat and ' 002 | ) ==
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\ Heat (e 1
Upgrading & k Reject water
ompression

to vehicle

Plasma cracking
fuel
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Q Llndum 3.Closing the cycles: future urban solution®

INTEGRATED CARBON NEUTRAL BIOPRODUCTION ECOSYSTEM
SOLAROOF GREENHOUSE

Bubble insulation

Hydroponics
vegetable crops

Composting

COz
Algae €02 .and NH: <>
heterotrophic

: Earthworms
Fish
aquaculture

spent
substratadd Mushrooms

Biogas digester

Source separated food waste
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