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- Hydrogen - Enabled biofuels, MN

Biological methanation of biogas and CO ,
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Biogasclean Global footprint
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Canada ‘*'
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Biological Methanation of CO2

C Biological process converting carbon dioxide (CO ») and hydrogen (H

to methane (CH 4) in a Bio Trickling Reactor.

V The lowest hanging fruit is biogas plants where the biogas typically consists
of 55 -60% CH , and 40 -45% CO ,.

V Bio E-Fuel will enable biogas plants - from the same input of organic waste

streams - to raise the concentration of methane in the biogas from 55
to +97% CH ,.

V The Bio E -Fuel technology is not restricted to biogas plants only; it can be

applied everywhere where you have a CO , source.

x Ethanol plants, Cement factories, Incineration plants, Refineries, etc.

Innovative solutions for efficient

production of biogas and e-fuels
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+97% CH4/methane

< 3% CO2, H2, etc.

BI Innovative solutions for efficient
cascLean | Production of biogas and e-fuels




Technologies

Biogas plants 1T Methanation & desulfurization

The composition of Methanized biogas is:

Scenario2 i Downstream desulphurization

A Methane (CH.): 95% - 100 %
A cCarbon dioxide (CO,): 0% - 5%
A Hydrogen sulfide (H,S): 3,000 i 5,00 ppm

GASCLEAN
Scenario4 i Biological methanation

BI(“.’I Biogas

GASCLEAN
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Technologies

Carbon Capture & Utilization (CCU) T Methanation

Off -gas

BIO

GASCLEAN

2/-) Bio e -fuel
¢ CHa
CO:2 from exhaust vent stacks Reactor
(eg. incineration and cement plants)

Methanized Upgrading
E- methane
Cco,

removal

Hydrogen

Green electricity Hydrogen production
Electrolysis

\ 4

Carbon Capture and Utilization (CCU) projects aimto capture carbon dioxide (CO ) from industrial processes or fromthe
atmosphere andconvertitinto usefule -fuels,suchas e -methane.Sources ofcapturedCO , thatcan be used for CCU projects
include:

Power plants and industrial facilities: Large sources of CO > emissions are power plants andindustrial facilities such as
cementand steel production, which release large quantities of CO > during their operations. Carbon capture technology can
capture CO , fromthese sourcesand redirectitto CCU projects.

Direct air capture: Direct air capture (DAC) technologies use machinesto capture CO » directly from the atmosphere. This
method can be used to capture CO > thatis not associated withan industrial process or forwhich there are no other sources.

Natural carbonates: Some natural carbonates can be mined and processed to capture CO 2,Which canthen be usedin CCU

E- methane

Jetfuels

g

Household heating

PP
®@®

Production of carbon fibers for e.g.
plastic production, bicycles and kayaks



Bio E-Fuel Up -scale plan

2024 17 Multiple
full scale

2022-2023 71 Full scale

‘ "Pilot scale‘ BID nature
O

GASCLEAN ENergy

2019 - Lab scale e nature
BI energy
GASCLEA N
I ) N )
Effective reactor volume (m?3) 4 x 0.008 3 x 300 9 x 400
E-methane (m3CH,/day) 0.3 20 9,000 36,000
E-methane at full load (GWh/year) 32 130

Capacity of electrolyzer (MW) 7 MW 30 MW



Bio E-Fuel Stress Test

eFuel Pilot - Ratio between CH, and CO,
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Nature Energy, Glansager - Methanation

Bi o0 g as c IBie &irdek plants are based on a scalable and
modular design with one or more tanks in stainless steel or
reinforced fiberglass .

o At Glansager the Bio E-Fuel plant comprises 3 pcs. insulated
tanks in stainless steel filled with a random packed packing
material .

o The technical equipment is skid mounted and comprise a.o.
liguid supply and drain system, heating and cooling system
and PLC based control system as well as gas analyzers, gas
detectors, fire alarm system, etc. installed in a Technical
House .

o0 Gas blowers and air cooler are located outside .

o The piping system for gas and liquid is made in stainless

steel .
BID Innovative solutions for efficient
cascLean | Production of biogas and e-fuels




Key figures for Bio E -Fuel 1 1,176 scfm E-methane

o CO,flow:1,000Nm 3/h A 1176 scfm

o H, flow:4,000Nm 3/h A 4704 scfm

o Electrolysiscapacity: 20 MW

o Productioncapacity: Up to 85 GWh/y E - Methane at full load
o Power consumption: 165 kW (excl. air cooler)

o0 NPK and micro -nutrientscosts: 16 USD/h

o pH buffer alternative 1: Decanter liquid 91 gallons/h

o pH buffer alternative 2: Bi -carbonate 2.5 USD/h

o0 Heat produced fromthe exothermic process: 3,140 kW

o Water fromprocess: 1.6 m 3/h

Innovative solutions for efficient
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Contact us

DENMARK THAILAND USA & CANADA BRAZIL

Biogasclean A/S Biogasclean (Thailand) Ltd. Biogasclean Americas Inc. Biogasclean Brasil Lida.
@rbeekvej 268 331 Moo 2 Unit S1/2 2800 Post Oak Blvd. Suite 1910 Av. Norte -Sul, 575, Cambui

DK-52200denseS O Soi Thetsaban Bangpoo 54 Campinas, Sao Paulo
SukhumvitRd., T.  Taiban, A. Muang % CEP 13025 -320
Samutprakarn 10280

Tel: +456617 2177 Tel: +66 2395 -1157 Tel: +1713 -894-7992 Tel: +5519 9 9112 0266

sales - dk@biogasclean.com office@biogasclean.com ces@biogasclean.com jorge.vsn@biogasclean.com

BID Innovative solutions for efficient
sascLEAn | production of biogas and e-fuels

Founder & CCO General Manager General Manager Sales Manager Asia
Biogasclean Americas Inc Biogasclean Brasil

Cecilie E\ugell S
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Inder Pal Singh, Ph.D.
Founding President & CEO
SBIBioEnergyInc.
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SBI Group

- Cleantech. Development & Commercialization

GOluHydrogenTechnologiesnc.

3 =0 A () SBI BIOENERGY INC. %) SBI Fin€Chemicalsnc.




WHO WE ARE

S B IG SBIGroupof Companiesgommercializemnovativeleanfuelstechnologies,,
rou p includindRenewabldet Fuel,BiodieselRenewabl®iesel and modularpn -
siteCarborNegativeHydrogernProductioratthepointofuse

25yearsn cuttingdgetechnologievelopmebiusiness
InvestedheavilyntechnologgndProducbDevelopment

25,00@BHullyequippestateftheartfacilityvithmoderanalyticalguality
assurancendfabricatiofacilities.

TechnologigwotecteldyGlobalPatents
Successfully licengezbrdieseandSARechnologgpRoyaDutclShell
Leadersn

A Catalystievelopment

A Processlevelopmest optimization
A Processadesign

A Automatio& controls




TechnologyCommercialization

SBIBioEnergync. - Renewabld.iquid Fueldechnology.icenses

1. RenewableDiesel &SAF: ShellPetroleuminternational

2. LowTemp.Biodiesel: AlbertaPetroleumRefinery (under NDA)

3. RenewableDiesel: AlbertaPetroleumRefinery (undeNDA)

4. SAF (Sustainable Aviatibael): EuropeanMultinational Technologysupplier(under NDA)

GoluHydrogenTechnologie#nc.
OnSiteH,, Powerand Heat Generatiorand CQ Capture:
1. EdmontoninternationalAirport (publicinfo)
2.  Othersin various stagesf negotiations:

a) Data Centers ContinuousPowerHeatand CPUCooling

b)  MicrogridCommunities &reenHouses: CombinedPower, Heat, Hydrogen Airconditioningand CQ Capture

c) Bus &TruckFleetOwners: FCEVeefueling,Coinjection andLevel3 EVCharging

d) SedPorts: Hydrogenand Powerfor tug boatsand Drayagelrucks

e) Utilities: Hydrogerblending withNaturalGas,DecentralizedPowerand Districtheat
f)  USFruitOrchards: Hydrogen forequipment andPower, Heatand CO2for Green housesnd

fruit dehydration
g) HeavyDuty Transport: Supplyindg~uelCellgradeHydrogenProducedusingDemoPlant onSBisite



BARRIERS TO HYDROGEN ADOPTION golu-H,
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CARBON ONSITE
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Golu Hydrogen Technologies Inc. gé‘U-HZ

BioEhanol
for
DecentralizéclearHydrogeandPowefseneration




20lu-H,
Gblu-Hz PROCESBLOW
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RENEWABLENERGYSTORAGE COMPARISON g0lu-H,

1 GWHSTORAGEAPACTIY

———
om——
Ethanolank H, Tanks Batteries

Capacity 90,00@®al. Capacity 50 Tons Capacity 2,470Acres
Cost ~$80,00WSD Cost ~$50MilliordSD Cost ~$1BnUSD




MOREIYDROGEN PERDELIVERY

Deliverilethod

TOIO),

(esttrone uﬁg
LiquidHydrogen H
O

TOIO)

Compressel:§2§D E,B
S5t o

TotaHydrogeperDelivery

7,70kg- - — -

4,70(kg = = = -

3,00k = — — -

20lu-H,

Advantage/Disadvantage

Existinmfrastructure

Toxicarrier

Cryogeniorm

- Highcompression

© copyrigheoluHydrogen Technolobies
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MODULAR GOlu H, CLEAN HYDROGEN DEMO UNIT

50 kg daily on-site hydrogen production

Deployable at site-specific capacities
99.999% pure Hydrogen generated

Only water and ethanol inputs

20lu-H,



FOOTPRINT COMPARISON
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20lu-H,
A COMPLETE LOW CARBON ETHANOL PLANT

Electricity + Heat Modulénformation

Y Z Z EL.-"‘% .......... Generatgouiownenergy
._V . e 20 Ethanolfoffthebeercolumn)
2 =5 CofeedHydrogerorprocesheat

. \<

Ethanol made

RechargéVforklift
on-site

10MWhofheat

(]

.l
. -
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StandartUniinformation

125gdailyonsitehydrogeproduction
OnhEthanol andaterequired

; POWERENERATION Deployablsitespecificapacites
- : Q@ HEATRECOVERY
P ’, I—b NGBLENDING

”
- . @ RECOVEREUATER

Stanealone sourcdGreertdydrogen
Addition&evenudsomBiogeni€Q
Eliminates #8usantbnQfromtheenvironment/yr.

Recyclevater anekcovelneat
Biogenic CO, Capture




FLEX ENERGY STATION — IMMEDIATE & FUTURE DEMAND

—————
- I ——

s g €F

© copyright G6lu Hydrogen Technologies Inc.

[ Hydroge@enerationj [ Compressionj [ Storage J { EVChargingJ { HzRefueIingJ [PoweGeneraIiorJ

Hydrogen Output Dimensions (LXW) Fueling Capability Emissions
Flow 1,250kg/day FCEVBuses| 50/day FossilCO, Negative
Purity Fuel Cell Grade (99.999%) GoluH,uni t 8401 X EVBuses| approx. 240/day NOXx Zero




gé\u— ; A COMPLETE ENERGY INDEPENDENT COMMUNITY

GridPoweBupport

OneGoluH2Unitt 650kWFuelCellwillsupport
) ~100®ouseholdithheat electricitpeeds
©) ~2,00@&\fresidentifdasChargpoints
© Additonaévenuesonfoodgrade bioger@,

Remot&Vorksites

BackUpPower

OfiGrid

Daily EuropearHouseholdEnergy Communitie

Consumption

Space/water heating+cooking (83%)

H2forSpacendWateHeating 625Kg
Spardeafrontheprocess 10MWh
H2forPoweigeneration 625Kg

PowefGeneratioBapacity 12.5MWh




