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About BTG-neXt

“Our world needs liquid fuels for transportation”

=~ BTG Biomass technology Group developed a 2-step upgrading process
= more than 20 years have been invested in development

& a.0. resulting in a dedicated catalyst Picula™

=~ Both BTG’s patents, catalyst and process, are transferred to BTG-neXt

=~ BTG-neXt objective is to commercialize the technology on a license basis
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Advanced biofuels from pyrolysis oil

1. Co-feed of FPBO with VGO in existing FCC unit

1

1

Extensive testing by Petrobras

Severall successful test in the US and Europe on
commercial units with several hundreds of tons
of pyrolysis oil

Successful test by UOP-Preem on refinery
implementation (2021)

Demonstrated with more than 2000 tons full
scale by Preem with co-feeding Ratio’s between
1and 3 % (2022)

Max co-feed around 5-10 wt%

. Co-feed of SPO with VGO in existing FCC unit

Lab- and pilot testing

Higher co-feed ratio’s possible (30 wt% or even
higher)

Less impact on product slate compared to crude
FPBO

. Stand-alone upgrading of FPBO to drop-in (HPO)

Lab- and pilot testing
Multi-step hydrotreating process
Product (HPO) is fully miscible with fossil fuels

Options to produce a drop-in fuel

Crude oil

FPBO S(D)PO

Lignocellulosic {?[R : ;ip'- ;’n

oo e
bioliquids

MTF

Transport fuels

advanced pyrolysis biofuel Ny

FPBO = Fast Pyrolysis Bio-Oil

S(D)PO = Stabilized (Deoxygenated) Pyrolysis Oil

HPO = Hydroprocessed Pyrolysis Oil
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Pyrolysis Oil Upgrading

\;ﬂ Renewable
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Marine Fuel

FPBO = Fast Pyrolysis Bio-Oil

SPO = Stabilized Fast Pyrolysis Oil

SDPO = Stabilized Deoxygenated Pyrolysis Oil

HPO = Hydrotreated Pyrolysis Oil
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Combined production — optimal cut?
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Product characteristics

Water content
Density

LHV

Acid Number
Sulfur
FlashPoint

Cetane Number

.

Hydrotreated Pyrolysis Qil (HPO)

Water content
Density

LHV

Acid Number
Sulfur
FlashPoint

Cetane Numbel

Marine Distillate Fuel (DMA)

Comparison between HPO and fossil Marine Distillate Fuel
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Biofuel combustion properties

Ignition Delay [ms]

& Combustion properties — CRU tests at University Eindhoven
4 Engine tests at TU/e; MGO with up to 50% HPO
& Lights removed from HPO to achieve FP> 60 °C
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The commercialization strategy

TRLY = Commercial Deployment:
| sz J— AN Plants operational in
N Finland & Sweden
TRL 8 o ;
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Fast Pyrolysis technology proven Blue-Print demo-plant (“few
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Pilot plant hydrotreater at

it Now ot BTG; product evaluation
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Realizing a demo plant

EMPYRO — commercial fast pyrolysis production plant

PICULA™ catalyst

Design of a pre-commercial biofuel plant
(“a few barrels a day”)

Hydrotreater pilot plant at BTG (~ 50 kg/day input)
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Indicative Techno-economics

1. Indicative Techno-economics

Assumptions

4 Capacity: 60 kton HPO/a

4 Hydrogen consumption: 5 wt% (50 kg H2/t FPBO)
4 Hydrogen price 1,500 - 5,000 Eur/t *

4~ CAPAX: 2-3 Meur/MW product
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https://www.rechargenews.com/energy-transition/average-cost-of-green-hydrogen-to-fall-to-1-50-kg-by-2030-as-electrolyser-capacity-ramps-up-50-fold-analyst/2-1-1287093

https://www.pv-magazine.com/2022/05/31/green-hydrogen-price-may-drop-to-e5-kg-by-2025/
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“Our world needs liquid fuels for transportation”

The technology to produce marine distillate and SAF is available

= Production of crude pyrolysis oil by BTG Bioliquids is now commercially on the market

]/»

Production of multiple advanced biofuels from crude pyrolysis oil goes hand-in-hand

Our fuels are successfully tested

]/»

]/»

Upgraded oil samples can be ordered in kgs to hundreds of kgs

=~ A demonstration plant can facilitate campaigns that produces tens of tons product

= Advanced biofuels can be called competitive against known alternatives

— The natural step is upgrading
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Thanks for your attention |




