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Life cycle services Manufacturing Systems and robotics

Pyrolysesystemer og muligheter

Pal Jahre Nilsen, VP Innovation Vow

Scanship Innovation Lab, Asker 02.09.2020



VOW AT A GLANCE

|

® World leading technology and solutions that
bring end to waste, stops pollution and
produces renewables and fossil free energy

VOW

Passionate about
preventing pollution and
giving waste value

©® Customers in cruise and a wide range of land-
based industries

® 140 employees, headquartered in Norway with
subsidiaries in US, France and Poland

©® Listed on the Oslo Stock Exchange with ticker

381
330
VOW 247
® Scanship, Scanship Americas, ETIA and
Ascodero is part of Vow ASA
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® In growth with record high NOK 1146 million of 2017 2018 2019 2017 2018 2019
orders in the backlog 1 Revenues EBITDA
(in NOK million) (in NOK million)

1 Backlog reported in 1H2020 presentation vow



e ﬁiﬁﬂﬁﬁﬁﬁﬁﬁﬁ ==

e0ePCREQOCOOE@oPc00cc000O0O0OO0OCDO
©e00c00c e © ©0000000000000

cCoococeoco0oCcoO0OCOO

Reuse Grey & Black water
up to 20% 250 Itr/pers/day

Scanship WRU Scanship AWP
Water Reuse _ Advanced Waste-

Unit ® water Purification ©

Wastewater Purification

Foodwaste
2,4 kg/pers/day

Scanship
Food Waste

Processing System ®

Scanship
Bio-sludge
Treatment ©

Garbage Glass & Tins
1,2 kg/pers/day 1,2 kg/pers/day

Energy Recovery
5 kWh/pers/day

Scanship

Waste to
Energy MAP ®

Waste Management

VOW



7. SCANSHIP

for cleaner oceans

waste to energy - carbon capture
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® unigue microwave assisted pyrolysis
® decarbonize cruise ships :

* Shifting from incinerators,

* replacing fossil fuels

e producing activated carbon

Fuel Oil Consumption ~ 2-4 % Reduction

CO2 Emissions ~5-7 % Reduction
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for cleaner oceans




g SCANSHIP Microwave Assisted Pyrolysis - MAP




79 SCANSHIP
Produktkurver for pyrolyse
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D SCANSHIP  Forretningsmodell og Ionnsomhetspotensiale R

for cleaner oceans ECOTECHNOLOGIES
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for cleaner oceans

med forskjellige applikasjoner

)

leverer industrianlegg til mange sektorer < T i

ECOTECHNOLOGIES

ENERGY STORAGE
From minerals (latent heat)

BIOCOAL (CPP)
From sewage sludge

BIOCHAR (Agriculture)
From wood biomass

BIO-OIL (Agriculture & Food)
From wood biomass

BIOGAS, H, and BIO-CH,
From wood biomass

H,, CH, & PYROCARBON
From plastic waste

RECYCLING CARBON BLACK
From end of life tyre

scanship.no



Different types of solid products

A SCANSHIP

for cleaner oceans

Technology to optimise your product characteristics

Torrefied bagasse

Solid fuel replacement
Density 0.8 (800 kg/m3)
LHV 16 MJ/kg (vs. 13 MJ/kg
raw material)

400 °C /10 min.

Carbonised olive pomace

Solid fuel replacement
Density 0.7 (700 kg/m3)
LHV 26 MJ/kg (vs. 18 MJ/kg
raw material)

550 °C / 10 min.

Hydrochar WB10

Soil amendment
Water retention 85%
Total carbon > 65%
Granulometry 0.125 - 4 mm

550 °C / 15 min.

Biochar from HT pyrolysis

Activated carbon precursor
Total carbon 91.9%
ash 5.60%
LHV 33.03 MJ/kg (vs. 19 MJ/kg
raw material)

800 °C /15 min.



Biochar as water retenter for soils or substrates
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WATER RETENTION
OF NATURAL ORIGIN

N" Homelogation AMM 6150003
Product certfied under the same
Hydrochar WH1
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Tha first range of certified, 100 organic and natural products
for improving soil water retention
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® 1st 100% biosourced water retenter
1st biochar authorized by the french regulation
® 1st biochar with ECOCERT certification

A SCANSHIP

for cleaner oceans

APPLICATIONS:
® To the soil (sowing, transplanting, planting)

® Mixed with an organic soil
® Mixed with a growing medium
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www.biogreen-energy.com



Biochar as an activator of microorganisms for bioremediation @SCANSH’P

of soils contaminated by organic pollutants for cleaner oceans
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Biochar
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as sorbent for contaminated water treatment
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B SCANSHIP

for cleaner oceans

Optimization of the remedial efficiency of biochars
on chlorinated organic pollutants
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B SCANSHIP

for cleaner oceans

Bia-X - Valorization of Organic Waste - R&D project

19MNOK, 4yrs, NGI, SINTEF, LINDUM, Clairs, Mivanor, VEAS, Scanship

Or%i?ﬁ;?;?ia\’lv'th Garden Waste Sewage Food/mixed
challenges waste Timber sludge waste

Removal of
pollutants and
microplastic

Heating

1
S
YAt e Soil |mpr9vement
and climate
treatment LSt
change mitigation
i e In-situ and ex-situ Treatment before
benefits treatment of .
: . landfilling
contaminated soil

Products with a
positive economic
value

Biogas

scanship.no
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D SCANSHIP  plastavfall blir til strom med vart pyrolysesystem

Pyropower
-+ Plastic to
# __electricity
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Innovative waste-to-energy
technology

Profitable outputs

scanship.no



