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Bio E -Fuel

Biological Methanation of CO2

Ç Biological process converting carbon dioxide (CO 2 ) and hydrogen (H 2 )
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 4 and 40 - 45% CO 2.

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 - 60% 

to +97% CH 4.

V The Bio E - Fuel technology is not  restricted to biogas plants only; it can be 
applied everywhere where you have a CO 2 source.

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

CO2 + H2 = CH4



Biological Methanation
 4 H2 + CO2 -> CH4 + 2 H2O

Process in Bio Trickling Reactor



+97% CH4/methane

< 3% CO2, H2, etc.

Bio E -Fuel



Technologies

Biogas plants ïMethanation & desulfurization

Biomass
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Scenario 3 ï Upstream desulphurization 

Scenario 2 ï Downstream desulphurization 
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The  composition  of  Methanized  biogas  is :

Å Methane  (CH 4):  95 %  - 100 %
Å Carbon  dioxide  (CO 2):  0%  - 5%

Å Hydrogen  sulfide  (H 2S):  3 ,000  ï 5 ,00  ppm



Technologies
Carbon Capture & Utilization (CCU) ïMethanation

E- methane

AD 
Process  

Bio e - fuel
CH4

Reactor 
Methanized

E- methane

AD 
Process

Upgrading

CO2  
removal

Residual 
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Off - gas

CO2  from exhaust vent stacks  

( eg.  incineration and cement plants)  

Carbon Capture and Utilization (CCU) projects aim to capture carbon dioxide (CO 2) from industrial processes or from the 
atmosphere and convert it into useful e -fuels, such as e -methane. Sources of captured CO 2 that can be used for CCU projects 

include:

I. Power plants and industrial facilities: Large sources of CO 2 emissions are power plants and industrial facilities such as 
cement and steel production, which release large quantities of CO 2 during their operations. Carbon capture technology can 
capture CO 2 from these sources and redirect it to CCU projects.

II. Direct air capture: Direct air capture (DAC) technologies use machines to capture CO 2 directly from the atmosphere. This 

method can be used to capture CO 2 that is not associated with an industrial process or for which there are no other sources.

III. Natural carbonates: Some natural carbonates can be mined and processed to capture CO 2, which can then be used in CCU

Green electricity Hydrogen production  
Electrolysis

Hydrogen



2019 - Lab scale

2021 ïPilot scale

2022-2023 ïFull scale
2024 ïMultiple 
full scale

Full scale

3 x 300

9,000

32

7 MW

Lab scale

Effective reactor volume (m3) 4 x 0.008

E-methane (m3CH4/day) 0.3

E-methane at full load (GWh/year)

Capacity of electrolyzer (MW)

Pilot scale

2 x 1 

20

Multiple Full scale

9 x 400

36,000

130

30 MW

Bio E -Fuel Up -scale plan



Bio E -Fuel Stress Test



Nature Energy, Glansager - Methanation

o Biogascleanôs Bio  E- Fuel  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. 
liquid  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 .

o Gas blowers  and  air  cooler  are  located  outside .

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



Key figures for Bio E -Fuel ï1,176 scfm E-methane

o CO2 flow: 1,000 Nm 3/h Ą 1176 scfm
 
o H2 flow: 4,000 Nm 3/h Ą 4704 scfm

o Electrolysis capacity: 20 MW  

o Production capacity: Up to 85 GWh/y E - Methane at full load 

o Power consumption: 165 kW (excl. air cooler)

o NPK and micro - nutrients costs: 16 USD/h

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

o pH buffer alternative 2: Bi - carbonate 2.5 USD/h 
 
o Heat produced from the exothermic process: 3,140 kW 

o Water from process: 1.6 m 3/h



Contact us

DENMARK
Biogasclean A/S
Ørbækvej  268
DK- 52 20 Odense S Ø

Tel: +45 6617 2177
sales - dk@biogasclean.com

THAILAND
Biogasclean (Thailand) Ltd.
331 Moo 2 Unit S1/2
Soi Thetsaban Bangpoo 54
Sukhumvit Rd., T. Taiban , A. Muang
Samutprakarn 10280
Tel: +66 2395 - 1157
office@biogasclean.com

USA & CANADA
Biogasclean  Americas Inc.
2800 Post Oak Blvd. Suite 1910
77056 Houston, Texas

Tel: +1 713 - 894 - 7992
ces@biogasclean.com  

BRAZIL
Biogasclean  Brasil  Ltda.
Av. Norte - Sul, 575, Cambuí
Campinas, Sao Paulo 
CEP 13025 - 320

Tel: +55 19 9 9112 0266
jorge.vsn@biogasclean.com

mailto:ces@biogasclean.com
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Thispresentationcontainsforward-lookingstatementsthatrelateto theCompanyôscurrentexpectationsandviewsoffutureevents. Insomecases,theseforward-lookingstatementscanbe

identifiedbywordsorphrasessuchasñforecastò,ñtargetò,ñgoalò,ñmayò,ñmightò,ñwillò,ñexpectò,ñanticipateò,ñestimateò,ñintendò,ñplanò,ñindicateò,ñseekò,ñbelieveò,ñpredictò,orñlikelyò,or the

negativeoftheseterms,orothersimilarexpressionsintendedtoidentifyforward-lookingstatements.TheCompanyhasbasedtheseforward-lookingstatementsonitscurrentexpectationsand

projectionsaboutfutureeventsandfinancialtrendsthatitbelievesmightaffectitsfinancialcondition,resultsofoperations,businessstrategyandfinancialneeds.Forward- lookingstatements

arebasedon certainassumptionsandanalysesmadebytheCompanyin lightofmanagementôsexperienceandperceptionof historicaltrends,currentconditionsand expectedfuture

developmentsandotherfactorsit believesareappropriateandaresubjectto risksanduncertainties. AlthoughtheCompanybelievesthattheassumptionsunderlyingthesestatementsare

reasonable,theymayprovetobeincorrectandtherecanbenoassurancethatactualresultswillbeconsistentwiththeseforward-lookingstatements.Giventheserisks, uncertaintiesand

assumptions,prospectivepurchasersofcommonsharesshouldnotplaceunduerelianceon theseforward-lookingstatements. Whetheractualresults,performanceor achievementswill

conformto theCompanyôsexpectationsandpredictionsissubjecttoanumberofknownandunknownrisks,uncertainties,assumptionsandotherfactors,includingthoselistedunderñRisk

Factorsòin theprospectus. AlthoughtheCompanybasestheseforward-lookingstatementsonassumptionsthatit believesarereasonablewhenmade,theCompanycautionsinvestorsthat

forward-lookingstatementsarenotguaranteesoffutureperformanceandthatitsactualresultsofoperations,financialconditionandliquidityandthedevelopmentof theindustryinwhichit

operatesmaydiffermateriallyfromthosemadeinorsuggestedbytheforward-lookingstatementscontainedinthispresentation. Inaddition,eveniftheCompanyôsresultsofoperations,financial

conditionandliquidityandthedevelopmentoftheindustryinwhichitoperatesareconsistentwiththeforward-lookingstatementscontainedinthispresentation,thoseresultsordevelopments

maynotbeindicativeofresultsordevelopmentsinsubsequentperiods. Giventheserisksanduncertainties,investorsarecautionednotto placeunduerelianceontheseforwardlooking

statements. Anyforward-lookingstatementthataremadein thispresentationspeaksonlyasofthedateofsuchstatement,andtheCompanyundertakesnoobligationtoupdateanyforward-

lookingstatementsortopubliclyannouncetheresultsofanyrevisionstoanyofthosestatementsto reflectfutureeventsordevelopments,exceptasrequiredbyapplicablesecuritieslaws.

Comparisonsofresultsforcurrentandanypriorperiodsarenotintendedtoexpressanyfuturetrendsorindicationsoffutureperformance,unlessspecificallyexpressedassuch,andshould

onlybeviewedashistoricaldata.

Bycontinuingandelectingtoviewthepresentation,youagreeto theaboveterms,agreetomaintainabsoluteconfidentialityregardingtheinformationcontainedinthepresentationand further

representandwarranttotheCompanyandagreethat:

1) you will not print, copy, videotape, record, hyperlink or otherwise attempt to reproduce or retransmit (in any form, including hard copy or electronic distribution format) the contents of  this

presentation;

2) if you are accessing this presentation from the United States, you are a ñqualified institutional buyerò (as defined in Rule 144A under the Securities Act);and

3) irrespective of where you are resident or incorporated, you are a person who is permitted under applicable law and regulation to access and receive information of the kind contained in  this

website.

DISCLAIMER



SBI Group
- Cl eantech. Development & Commercial i zati on

December 06, 2023

2023 Minnesota Renewable Energy Roundtable

Gölu Hydrogen TechnologiesInc.

SBI Fine ChemicalsInc.

BioEthanol - a Universal Renewable EnergyResource



25 years in cutting edge technologies development business  

Invested heavily in technology and ProductDevelopment

25,000 SF fully equipped state of the art facility with modern analytical,quality

assurance, and fabricationfacilities.

Technologies protected by GlobalPatents

Successfully licensed green diesel and SAF technology to Royal DutchShell

Leadersin

Å Catalystdevelopment

Å Process development & optimization
Å Processordesign

Å Automation & controls

SBI Groupof Companies,commercializeinnovativecleanfuels technologies,
includingRenewableJet Fuel,Biodiesel,RenewableDiesel,andmodular,on -
siteCarbonNegativeHydrogenProductionatthepointofuse

SBIGroup



TechnologyCommercialization

SBI BioEnergy Inc. - Renewable Liquid Fuels TechnologyLicenses
1. Renewable Diesel &SAF:
2. Low Temp.Biodiesel:
3. RenewableDiesel:
4. SAF (Sustainable AviationFuel):

Shell PetroleumInternational
Alberta Petroleum Refinery (under NDA)  
Alberta Petroleum Refinery (underNDA)
European Multinational Technology Supplier (underNDA)

Golu Hydrogen TechnologiesInc.

On Site H2, Power and Heat Generation and CO2 Capture:

1. Edmonton International Airport (publicInfo)

2. Others in various stages of negotiations:

Microgrid Communities & GreenHouses:

Bus & Truck FleetOwners:

SeaPorts:

Utilities:

a) Data Centers :  

b)

c)

d)

e)

f) US FruitOrchards:

g) Heavy DutyTransport:

Continuous Power Heat and CPUCooling

Combined Power, Heat, Hydrogen, Airconditioning and CO2 Capture  

FCEVs refueling, Co-injection and Level 3 EVCharging

Hydrogen and Power for tug boats and DrayageTrucks

Hydrogen blending with Natural Gas, Decentralized Power and Districtheat

Hydrogen for equipment and Power, Heat and CO2 for Green houses and  
fruit dehydration

Supplying Fuel Cell grade Hydrogen Produced using Demo Plant on SBIsite

SBIGroup
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BioEthanol  

for

Decentralized Clean Hydrogen and PowerGeneration



Gölu- PROCESSFLOW

PSA ïPressure Swing Adsorption unit to purify hydrogen to 99.999%purity

Å Thermo-CatalyticProcess

Å 85% less water compared Electrolysis andSMR

Å Takes WetEthanol

Å NoSOx

Å NoNOx

Å No external heatrequired

Å Zero carbon intensityprocess

Å 99.999% purity renewablehydrogen

Å Additional Revenues from BiogenicCO2



RENEWABLEENERGY

1 GWH STORAGECAPACTIY

EthanolTank

90,000gal.

~ $80,000USD

Capacity  

Cost

H2 Tanks

50 Tons

~ $50MillionUSD

Batteries

2,470Acres

~ $1Bn.USD

Capacity  

Cost
Capacity  

Cost



©  copyright Gölu Hydrogen TechnologiesInc.

MORE PERDELIVERY

DeliveryMethod

4,700 kg

7,700kg
Ethanol

LiquidAmmonia

3,000 kgLiquidHydrogen

800kg

Total Hydrogen perDelivery

CompressedH2

Existinginfrastructure

Toxiccarrier

Cryogenicform

Highcompression

Advantage/Disadvantage



50 kg daily on-site hydrogen production

Deployable at site-specific capacities  

99.999% pure Hydrogen generated  

Only water and ethanol inputs

Gölu-



43 FOOTBALL FIELDS  

OF SOLARPANELS

1 unit

1 40fttank ethanol

57 acre solarfarm

1.5 acreelectrolyzer

40ô x 8ô = 1,250kg/day
1250 kg/day Hydrogen production from solar power requires 57 acres of solar cells = 43 football fields and an  

additional 1.5 acres electrolyzerfootprint



Deployable at site-specific capacities  

Stand-alone source of Green Hydrogen  

Additional Revenues from BiogenicCO2

Eliminates >3 thousand Tons CO2 from the environment/yr.  

Recycle water and recoverheat

ModuleInformation
Generateyourownenergy

20%Ethanol*(offthebeercolumn)

Co-feedHydrogenforprocessheat

RechargeEVforklift

10MWhofheat

StandardUnitInformation

1250 kg daily on-site hydrogen production  

Only Ethanol and Waterrequired

POWER GENERATION  

HEATRECOVERY

H2 NG BLENDING  

RECOVEREDWATER



Hydrogen Output

Flow 1,250kg/day

Purity Fuel Cell Grade (99.999%)

Fueling Capability

FCEV Buses ʃ50/day

EV Buses ʃapprox. 240/day

Emissions

FossilCO2 Negative

NOx Zero

Dimensions (L XW)

Gölu H2 unit 40ʇ X8ʇ

HydrogenGeneration StorageCompression H2 RefuelingEVCharging PowerGeneration



One Golu-H2 Unit + 650kW Fuel Cell willsupport

~1000 household with heat & electricityneeds

~2,000 EV residential Fast Chargepoints

Additional revenues from food-grade biogenicCO

H2 for Space and WaterHeating 625Kg

Spare heat from theprocess 10MWh

H2 for Powergeneration 625Kg

Power GenerationCapacity 12.5MWh

Space/water heating + cooking (83%)

Lights + Cooling(17%)

Daily European HouseholdEnergy  
Consumption

Grid PowerSupport

RemoteWorksites

Back-UpPower

Off-Grid
Communities


