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Corporate Social Responsibility

Carbon mitigation
strategies and roadmaps
to become climate neutral
becoming a cornerstone

activity for industrial
groups

Fossil fuel independence

Increasing effort towards
elimination of coal and

natural gas in the industry

driven by both price
uncertainty as well as
sustainability

Future is electric

Growth of the renewables

providing easy access to
low carbon electricity and
prioritizing it as main
energy source

Carbon tax increase

Considered as most
powerful tool to combat
the climate change,
carbon tax is increasing
rapidly

Waste generation

Increasing amount of
waste and residues
resulting from activities
and demanding efficient
valorisation
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CRUISE INDUSTRY CLIENTS
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VOW

leading position with 253 systems in operation and 127 systems on
order



VOW
LAND BASED INDUSTRY CLIENTS
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leading position with 150 systems in operation and 9 systems on order
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IMPORTANT DIFFERENTIATORS

PYROLYSIS

COMBUSTION - INCINERATION

GASIFICATION

Objective

Fumes

To eliminate the waste

Gas

To produce syngas from waste

Gas, Liquid, Solid

To recycle the waste into chemicals

Main output

CO2, H20

CO, H2, (N2)

CH4, H2, CO, 02, C, OIL

Principle

Complete combution

Partial combustion

No combustion

Energy to run the process

Syngas production

Syngas calorific value

Syngas valorization

Oli production

QOil valorization

Char production (C)

Char valorization

Added value output

Combustion of the waste Partial combustion of the waste External
0 High Medium to high
- Low High
- Heat, steam, electricity, molecule Heat, steam, electricity, molecule
0 0 Medium to high
- - Fuel, green based molecule
0 Almost 0 Low to high
Biocoal (fuel)
) ) Biochar (soil)
Biocoke (Metallurgy)
Carbon black,...
(%) (Heat) $$ (Syngas) $$$ (Syngas, liquid, solid)

Impact on carbon footprint

0 (CO2 emission)

+ (if CO and CO2 captured)

++ (C sequestration)




CORPORATE PRESENTATION

SOLUTION RELEVANT TO THE PROBLEM

Carbon dioxide (CO2) emissions by sector or source, World
Share of carbon dioxide (CO,) emissions from fuel combustion by sector or source. ) )
100% e Carbon sequestration (biochar)
— Other sectors
: Residential
| buildings &

commercial and
public services

Manufacturing . .
80% ~— industries & - Biomass & waste to chemicals,
construction . .
food sanitation
60% —— Transport > H2 and CH4 from waste
40%
~ Electricity and Syngas and electricity Liquid

heat production

v

20% fuel

Biofuel (biocoke, biocoal)
Renewable energy

0% Energy storage
1960 1970 1980 1990 2000 2010 2014

Source: International Energy Agency (IEA) via The World Bank OurWorldIinData.org/co2-and-other-greenhouse-gas-emissions *+ CC BY
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IMPACT TOWARDS RENEWABLE ENERGY
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20°C 300°C 500°C  700°C 900°C 2000 2017

. Flaring
35 billion t Cement

S Gas = 7.21 billion t CO2/
30 billion t g £

25 billion t

Qil = 12.64 billion t CO2/
20 billion t e

15 billion t
10 billion t

Coal = 14.57 billion t CO2/y
5 billion t

Pyrolysis can allow to convert waste to substitute fossil solid, liquid and gas fuels - depending on operating conditions
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BIOGREEN: SPIRAJOULE INSIDE

Spirajoule - Electrically heated screw conveyor

Process temperature easily adjusted up to 850°C (1200°C under
development)

Industrial and proven technology

Simple, easy to operate

Robust, low maintenance

Plug flow system, homogenous treatment

Fossil free technology

Flexible: capacity to reach each product specifications

A precise, continuous and homogenous treatment for high quality final
products

Electrified

Joule effect
Screw as a resistance heater

Archimedes — 287 BC
Screw conveyor

ETIA - 1999
Electrically heated screw conveyor

102 209

patents years REX

150°%

installed units



KEY FEATURES vow | )

Complete solution for your business
Strong business model

Wide range of feedstock

Powered by electricity

Precision of treatment

Adjustable operating conditions

Track record of over 15 years

®

Y Biogree

Continuous pyrolysis since 200
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FINE TUNED PROCESS CONDITIONS

|
100%
SOLID h
80% temp. 7 LHV ~
CHARCOAL CO, CO,, Hy, CH,,...
BIOCOAL SYNGAS
temp. 7 LHV /
60%
40%
20% 27 MJ/kg 33 M/kg a
BIOCHAR ™. _
/,H e C fix + ashes
BIOCOKE | 7
Yield
% m/m 0%

Temperature oC 250 500 750




TESTING CENTERS

Our strategy: world-wide
competence centers.
¢ ®
®
Around 100 tests each
year since 2009
A & a8
Process performance Analysis of the feedstocks Mass and energy balance
measurement and syngas composition of the process

Performing the small scale thermochemical process on pilot equipment provides the information necessary for
designing industrial unit according to performance and business model validation




BIOGREEN PRODUCT RANGE

FROM PILOT SCALE TO INDUSTRIAL PLANTS

RnD units Containerised units Stationary plants
Mobile and stationary pilot equipment for testing Compact, plug & play equipment for simple High capacity equipment for stationary applications,
and development of new bio-based products installation and easy configuration on site. often several machines operating in parallel.
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CORPORATE PRESENTATION

CARBON NEGATIVE SOLUTION
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CO; saving combustion chamber
steam generator
Transport avoidance

. SYNGAS
Dry biomass mixture of condensable
(@pprox. 10% MC) vapours and calorific gas
7500 tonnes/a

electricity

Biochar cooling
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CO, saving

STEAM PRODUCTION

Replacement of natural gas

Heat production (from syngas): 22 500 MWh/y
2,5 millions m3 of natural gas (fossil) avoided
4 000 tonnes/year CO, saving

P

CO, saving

BIOCHAR PRODUCTION

Carbon sequestration

Biochar production

1500 t/y biochar | 1 tonne of biochar sequesters
2.5 tonnes of CO,

3750 tonnes/year CO2 saving



MULTIPLE APPLICATIONS

- Syngas upgrading CH4
I..-.-..— _/L‘ 2 1 'J‘ Methane

: Syngas

. »
ey

: e
| : P .“! ' Liquid smoke

Biomass : | f] + 't a Food additive

‘. . . 4 R

‘-~ MBiogreen® | — —

. } Bio-oil
e LT S e i S WPATIY 204 S aa—
H -
R T Wood vinegar  Dry oil

Soil amendment
Water retentor, ...

Renewable
Fuel
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BIOCHAR FOR AGRONOMY

|
o anses -:) APPLICATIONS:
o * 1st 100% biosourced water retenter * To the soil (sowing, transplanting, planting)
* 1st biochar authorized by the french regulation * Mixed with an organic soil
¢ q g q o
* 1st biochar with ECOCERT certification * Mixed with a growing medium
= 4
olochar Libersé » Egelivé + Fraternité
REPUBLIQUE FRANCAISE
1% (m/m) 5% (m/m) 1% (m/m) 5% (m/m)
WATER RETENTION HWB1 HWB1 0.5% (m/m) HWB1 2,5% (m/m) HWB1

OF NATURAL ORIGIN Témoin HWB1

L. HWB1
Témoin J

Dry matter min. 0%

Vegetal conlmin. oo

% organc cabonmin o
" Hoemele 15000 ol
N omalogation AMM & 3 and Capacity of water retention (viv) min. 5%
Product certhied under the mame wo
— o125-4mm
Hyshochar W1 pro- %

and
=
o Suppied i sk form or pele:
) and * Buckets : 0.5 upto 2 liters
he - Baga:5iters

- Bigbags:1upto 1,5m3

- -
The first range of certified, 100% organic and natural products i = " 90N
o ol o P B D G o 0 i
© .
il ool wih 10 ot soodog o o
orecst T o
Q )
T e 3 &
€ Ca
- &
X T Temps
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www.biogreen-energy.com



CORPORATE PRESENTATION

BIOCHAR PRODUCTION

CONVERSION OF GARDEN WASTE INTO VALUE
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Biogreen pyrolysis system
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Biochar production

VALUE RECOVERY FROM WASTE — CARBON SEQUESTRATION -

CIRCULAR ECONOMY WITHIN THE

REGION



CORPORATE PRESENTATION

BIO-COKE PRODUCTION

DECARBONIZATION OF METALLURGY SECTOR

0D
£
1 " »
Hopper
—J et ] Cyclone —_ .
/ Feeding screw HOT SYNGAZ
f- ") Rotary
rjoule ¢ .
E IARASE
Dust
collecting
| | Electrical
}+ transform
3
oy AT
..............
e e - :
— =
i L
\ ] i
= .| R
o | oling screw
= BOCHAR
uuuuu
| according 1o operating
conditiony
PYROCREEN  Dual fuel burner =
cont | pane!

HIGH CARBON CONTENT BIO-COKE — REDUCTION OF CO, EMMISSION
FROM STEEL MANUFACTURING - SUBSTITUTION OF FOSSIL FUELS



Pine tree 750

BIO COKE PRODUCED - EXAMPLE

Pine tree 550 Pine tree 750
Dry residue % 94 99,997
LHV as received MJ/kg 26.9 32.9
HHV dry basis MJ/kg 29,5 33,25
LHV dry basis MJ/kg 28,8 33,03
Carbon content % 78,7 91,7
Hydrogen content % 3,4 1,04
Nitrogen content % 0,44 0,4
Ash content d.b. % 4,1 5,6
Total sulfur % 0,017 0,065
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Pyrolysis: process regulated by operating conditions

100%
80% SOLID
temp. ~ LHV ~ CO, CO,, H,, CH,,...
CHARCOAL
SOLID FUELS SYNGAS
60% temp. ./ LHV /
40%
Liquid| . a
50% (water + qily *
‘ C fix + ashes
Yie
% (o]

250 500 750 Temperature oC
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SEWAGE SLUDGE TO SYNGAS AND BIO COAL

energy from pyrolysis gas covers the requirement for drying

combustion
chamber
steam generator

sewage \_ / SYNGAS

sludge dryer 2200 - 2500 kWth
0. up to 1000 kg/h of dry sludge mixture of condensable
¢ at 10% MC

up to 4500 kg/hr of wet sludge
(80% moisture content)

vapours and calorific gas

electricity (400 KWh/t)

FAAARAARMARAR ] ] ]
Biogreen
pyrolysis :._—J]

650/750 deg C E’é@j
— (%)

Char cooling

minimising the cost of drying
by replacing conventional
fuels with syngas energy

350 kg/h of char @
15-20 MJ/kg
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INDUSTRIAL PLANT IN
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SEWAGE SLUDGE AND DIGESTER
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GIVING WASTE VALUE

! | _»‘lp-;,q—pﬂl
1 ’ vpy; ;'
= ,'u;' e
iy f= 1h
I 1l Il‘l

“ANgi.c|
ogteer \]“,mm"‘;'l |




DECARBONIZE AND ENERGIZE WEBINAR vow | O
CONVERTING END OF LIFE TIRES INTO ENERGY AND RCB ®

MURFITTS
INDUSTRIES

o

)
- 99 —
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4. Char Processing
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DECARBONIZE AND ENERGIZE WEBINAR 5
EXAMPLE: PLASTICS TO ELECTRICITY vow | )

NET ELECTRICITY

PLASTIC WASTE ‘ ‘ ‘ i .

:

ENGINE

L M—‘ PYROLYSIS OIL

Co[ [ AR ] 13 (Fue)
Biogreen pyrolysis Ix l]
I — 3
@(x) /C0|]eCting / Remunerating

/ Processing / Generating energy

e R ‘}‘Sé ~, i
2 PRESERVE e ‘u‘ﬂh §> &S §> “““““““““““““““ : §{> S&

—r T SOLID RESIDUE :
g \ i , : (small %) Not-for-Profit collect organisation Innovatll/:c\::z'fg-gt;)-energy Profitable outputs



FIRST DEMONSTRATION PLANT

Plastics - 200 kg/h @ 43 Mikg Diosol
BMew ]

PYROLYSIS + GAS CLEANING
210kw
a o o

DUAL FUEL ENGINE

1562xw
“y 1015 “ar g &
| \
HEAT & LOSS OIL WSCTRCITY  CHAR
—— ~— ~ '
1458w E39xw A Tew

33
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PLASTICS TO HEAT

combustion chamber

Non-recyclable steam generator
plastics

10 MWh/t SYNGAS minimising the cost of facility
mixture of condensable operation by replacing

l vapours and calorific gas conventional fuels with syngas
. 9 MWh/t

Electricity 400 kWh/t E

>~ CZ[ [ EARARRRRRRRRRRAE| | |0
Biogreen pyrolysis @’} CHAR
— 1(1)

Char cooling



OUR APPLICATIONS

Minerals treatment Biocoal Biocoke Biochar

Heat for variety of applications: calcination, Replacing fossil coal in power plants by biocoal Replace the fossil coal by biogenic fuels (biocoke) Creation of a circular economy with biomass and
dehydration of minerals, catalyst regeneration, coming from biomass in metallurgy industry as a reducing agent agriculture residues while keeping carbon in sail
devolatization, sterilisation of inorganic powders First industrial demonstration unit in Japan to First pilot plant implemented in Sweden, another Producing first certified biochar in France for water
and many more produce biocoal from sewage sludge two machines under production retention (Hydrochar WB1)

Bio-oil Bio-methane and hydrogen Plastics to molecules (CH4 + H2) End of Life Tires treatment

Producing biooil to create liquid flavours and food Producing biomethane or/and hydrogen from Conversion of plastics into gas molecules like First pilot (proof of concept) realized and successful
aromas. Industrial machines in operation with the biomass that cannot be used directly in the methane or hydrogen First industrial plant under construction

first implementation done in 2003 digesters First pilot (R&D) under development and evaluation

Wood vinegar under development First pilot plant under evaluation
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Minerals treatment application

Dehydration of nanocoated Ca(OH),
- 1 MWh of energy storage

- module of dehydration
Ca(OH), => Ca0 + H,0

- module of rehydration
CaO + steam => Ca(OH),

VATTENFALL
TRl 041212 6 -
4561

Press release

11.04.2019

Salt as energy storage: Vattenfall launch

echﬂmgf : ! ) .
pilot project at heat plant in Berlin

i
!

SIS ..»x\mu\mm 1

Vattenfall, together with the i SaltX T will test how
renewable wind and solar power can be stored in salt. In experiments, SaltX's
patented technology has proven to be able to store up to ten times more
energy and for much longer periods than water. The technology will be tested
for the first time on an industrial scale at a pilot plant in Vattenfall’s Reuter
thermal power plant in Berlin.

i
= |

The pilot plant at the Reuter thermal power plant in Spandau, Berlin, has a total storage
capacity of 10 MWh and was officially commissioned today.

“In the next few months, we will collect important data to get answers to the question of
whether and how this type of plant can be used in our business. Some questions are how
large amounts of salt can be used, how quickly the storage medium reacts and how the
process can be controlled,” said Markus Witt, responsible for the project at Vattenfall Warme

Berlin AG.




DECARBONIZE AND ENERGIZE WEBINAR

LEARN MORE - CONTACT US

Scanship Holding ASA
Lysaker Torg 12, 1366 Lysaker, NORWAY

Scanship AS
Nedre Langgate 19, 3126 Tensberg, NORWAY

www.etia-group.com | sales@etia.fr

o
Scanshlp Poland Sp. z o.0. phone: +33 3 44 86 44 20
Al. Zwyciestwa 96/98 .
81-451 Gdynia, POLAND Carrefour Jean Monnet La Croix
o

St Ouen, BP 20101, 60201
Compiegne Cedex, France

Scanship Americas Inc.

3711 SW 47th Avenue, # 201 Davie,

FL 33314, USA ETIA SAS

Carrefour Jean Monnet La Croix
St Ouen, BP 20101, 60201
Compiegne Cedex, France

A PART OF
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