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N N N 1 2

(e CH,OCH, C;Hs CH,OH

e (°C) - 25.1 —161.5 -42.0 64.6 180~360
REE (g/cm3, 20°C) 0.67 0.43 0.49 0.79 0.84
P ALEE(ZEREL) 1.59 0.55 1.52 - -
89F1R ST (atm, 25°C) 6.1 246 9.3 - -
BEARENRE(C) 235 650 470 450 250
IRFERF (%) 3.4~60 5~15 2.1~9.4 5.5~36  0.6~7.5
5 A 55~60 0 5 5 45~55
{EAFEE (keal /kg) 6,900 12,000 11,100 4,800 10,200

SRR CHEAFYE (PM), fimodhitO
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— Customer Centric LPG Distribution
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SHV Energy operates
with international
reach and local focus.

Our energy products and the services we supply are essential for customers across the globe,
which offers us a unique position to support with their transition to sustainable, cleaner energy solutions.
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— Customer Centric LPG Distribution

SHV Energy is one of 8

Companies in the SHV Group @ @ @ @

CALOR SUPERGASBRAS PINNACLE PRIMAGAS

®
makro SHV &I)ERGY @ @ @ @

GASPOL PETROMAX LPG SUPERGAS LIQUIGAS
ERIKS f nutreco ¥ Dimeta
one pm&A)GAz -pregsAz SPRIMAGAS 6
1 .
dyas MAMMOET PRIMALNG Circular
Fuels Ltd
- — Innovative @ SL.%
kiwa¥l  Iwemcasima S NGy SuPELY ENERGY

3 (© FUTURIA FUELS



— Futuria Fuels Mission & 5 Stra-tegicPiIIars

Our Mission:

To supply sustainable molecules & solutions to our global businesses by innovating on-purpose
‘production of liquid gas, leading in global advocacy and developing collaborations, partnerships and
| investments

rLPG and

Enabling
Technologies

bioLPG

g X0 S ) FUTURIA FUELS



Commitment

Securing supply, funding open
innovation challenges & research,
investing in joint ventures, co-
financing projects

<¢Dimeta LanzaTech
Circular 1 T
O FuelsLtd S,ﬁ,;ﬁ

...and many more!

Collaboration

Engaging with research
organisations, universities,
technology partners & project
developers

QUEEN'S
o UNIVERSITY
BELFAST

X RS
l UNIVERS[_TY
gl OF AMSTERDAM

f'_‘o; PennState

AN QO
GTI ENERGY

RESEARCH SERVICES LTD

Lanzalech

...and many more!

— How will we achieve our goals?

Outreach

Building confidence in sustainable
liquid gas, engaging with relevant
stakeholders & performing data
driven advocacy

Global Biofuels Alliance
BioFutures Campaign

Clean Energy Ministerial
World LPG Association
Liquid Gas Europe

World Biogas Association
European Biogas Association
International DME Association
Hydrogen Council

AN N N N N N N NN

...and many more!

Project
Development

Leading (directly and indirectly)
complex stakeholder project
development projects

- ———e

Call for Proposals -

rDME production

( FUTURIA FUELS



— Proud to Pioneer Renewable Propane
First load Neste Rotterdam March 2018




Introducing : Dimeta

< Dimeta

© UGl m

SHV ENERGY INTERNATIONAL

rDME

Dimeta is a joint venture between SHV
Energy and UGI International and
responsible for the market development
and deployment of rDME plants in agreed
territories of mutual interest

Futuria Fuels may develop projects in
territories not of interest for Dimeta

(©) FUTURIA FUELS



Introducing : rDME activities at the WLGA

All testing critical to storage and
transportation complete

Industry acceptance of 12% Drop-in blend
with LPG

 Informal Acceptance of the 12% Drop-
in blend at the UN

« Formal Submission of the 12% blend
definition to the ADR

Focus now moves toward downstream
operations and use

Imbedding standardization amendments
Advising regional associations on changes

Creating operational guidance and tools

Propane supply and disposition

supply

el —

imporis

ﬂ_'

ga% procesEing /
fractanation

transpor

. -
rail

| -

truck

L

pipeline

Source: LS. Energy Information Administraton

2024 Focus

rDME
wholesale markets -/ consumers markets '\
sl f
— | LA
petrochemcal regidential
MBES
== |
- o[ =5
— relad - i
distribufor cammencial
= .,
——— _':‘- -
=y =l
exporis agncultural
whaolesale storage ’n'l .n‘
- o
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Asha




— Introducing : Project Asha

10

Torrefaction The whole value-chain from biomass to rDME 3"|TQ|T

: Clean Raw
Torrefaction SynGas rDME

SynGas
conditioning

rDME '
e purification *oe rDME

Torrefaction

Biochar Green CO,
(Byproduct) (Byproduct)

Torrefaction

ASHA means Hope, Life. We bring life to a unique Waste to Value Solution! (Y FUTURIA FUELS



— Driving research and development

rLPG and
eLPG

We want to encourage fresh
perspectives on:

* On-purpose sustainable fuel production

Novel or repurposed fuel production processes

Increased yield efficiency

Carbon emission reduction across the fuel’s life cycle

11 FUTURIA FUELS
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STIEY  toun R&D Partners

LanzaTech

Novel Pathways to LPG Around the World

Illinois Institute of Technology
Electrochemical conversion of CO2 and H2 to propane

Penn State University
Non-thermal plasma conversion of CO2 and H2 to propane

University of Bahia
Biomass dewatering with DME

Universidade Federal de

Minas Gerais
Conversion of agricultural .
residues to propane

Propeq
Negative carbon intensity ethanol optimization

University of Santa Caterina
Butyric Acid to Propane

Universidade Federal Rio de Janeiro
LPG from plastics

Universidade Federal Fluminense
Ethanol to LPG

SA/DE consortium
Syngas to LPG

Queens University ® _ O -
LPG from Volatile Fatty Acids = Broad Programme R&D Partner = R&D Partner

University of York
Trans-methylation of ethylene

University of Ulster
Microbial Production of Propane

University of Manchester
Catalytic cracking of plastic wastes to LPG

Aston University
Butyric Acid to Propane

Drochaid Research
Various

University of Amsterdam
CO2 + H2 to LPG

University of Brescia
Syngas to LPG

Mumbai Institute of Chemical
Technology

Aqueous Phase Reforming of Sewage
Sludge to BioLPG

National Institute of
Technology Calicut
BioLPG from Rice Straw

EnzymeTree
Microbial production of propane

Furukawa Electric/Astomos
Propane from biogas

(©)

© 6 6 6 6

(©)
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— On-Purpose Route to renewable LPG from bioethanol

Working with GTI Energy =
we will move to pilot-scale (E 6
operation in 2024

Process robustness studies
on-going and techno-economic assessment underway

2025 we anticipate commencement of development of a
10ktpa demonstration plant

e .

SO

13 GTlI ENERGY ©



Engaging with the
Scientific Community —
an-‘event in Japan?



@ {
H2 Enabhng
Technologies |

(RERARS

A | AL ‘ _all
W Exploring offgrid opportunities for H2 a4 pr ‘
Exploring enabling technologies for pre- ‘ ) 3 UPERGA 4

TTT1T00 0LCAEAEEAN AL

treatment, carbon capture and hybrid
business models for our global customers




— Futuria Fuels - We’re ‘all-in’ on sustainable fuels for off-grid

Dedicated to a sustainable future.

At Futuria Fuels, it's our goal to enhance sustainable fuels through innovation
— and do this for the many, not just the few.

Progress needs partnership.

We're proud of what we can contribute to this work, and this becomes
even stronger when the whole industry is making strides together.

Small wins create big change.

Progress towards sustainability is never as simple as Ato B
— but that's never stopped us from making change happen.

Developing on-purpose processes to produce:
* bioLPG * rDME -« eLPG and rLPG < H2

16
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A Japan LP Gas Association

JIS K 2180-2013 ISO 16861:2015 ASTM D7901-20

i 99.51 98.5 98.5L1 F
BRIEKFECLT) 0.0504F 1.00LLF —
01054 01084 _
0.010LF 0.010LF —
005081 005051 .
0 200 0200 _
0.0070LLF 0.0070LLF 0.054F (mL/100mL)
S0uT 30817 S0uT
- -
- - -

B BEENEY

(JISHERERE—&

JISK2180-1 MHACAFILI—FIL (DME) —%15 : B8

JISK2180-2 MHMATAFILT—TIL (DME) —F28 : FHYORDA AR AT T T T
JISK2180-3 MEATAFILI—TIL (DME) —538 : KSDKRKDA—H—ILT 1 v v —EEE
JISK2180-4 BEEACAFILT—TIL (DME) —F48 : ZRBHOROF—EENIE
JISK2180-5 BBEACAFILT—TIL (DME) —%580 : £REHOKROHH — LN HILE
JISK2180-6 MHMATAFILT—TIL (DME) —568k : 2MESORDA —HMEEEHEXBILE
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% SHR s \r if 4 ' » O
DME®DE giNo.a. — i) o BELPI s
B oy DME Josnsy n-J4% > AR
Xk E RE Xk E RE Xk {E Xk {E
nF= [g/mol] 46.07 44.1 58.12 16.04
REE [g/cm?] 0.67(20°C)| HE{Emk | 0.582(20°C)| RIERk 0.6(20°C)| 0.415(-164°C)
HREZE [kg/cm?] 2.057(0°C)| [E{ERK 1.969(0°C)| [{ERK 2.595(0°C) 0.714(0°C)
HREE(ZER=]) 1.59 1.52 2.00 0.55
MR(RER) [°C] -141.5 -187.69 -138.32 -182.48
B g= [°C] -24.8 -42 -0.5 -161.5
FRRAE [°C] 126.85 96.65 152.05 -82.55
RS IE [MPa] 5.37 4.25 3.8 4.6
KB [kJ/mol] 21.51] E{ERK 18.77 21.29 8.18
fAFIZERIE [MPa] 0.53(20°C)| REERK 0.91(20°C) 0.21(20°C)
tEEFEE 5.02(25°C) 1.61(0°C) 1.70(-173°C)
BER [PS/m] 4.8x10% 50 31 1.0x10*LLF 1.0x10*LLF
R AR [10°3/K] 2.503(25°C)| REIfERK | 3.206(25°C) RI{ERK 2.074(25°C)
RALE [102/P] 0.149(25°C)|  AIFE 0.099(25°C)[  AIFE 0.168(25°C)
CIPS- [°C] -41.1 -102 72 -187
IZFHER [vol%] 3.4~27 2.1~9.5 1.9~8.5 5~15
RO RERR [vol%] 5.5~9 2.5~8.5 2.0~6.8 8.3~11.8
BERHS [MJ/kg] 28.9 46.4 48 50
A PRBERE [cm/s] 50 59.3 39 48.2 37.9 30
RRIGIBRE [m/s] 4.4 3.72
RRIGIFRE(GER) [m/s] 3 1.8 3.9 2.2
74w NiEH [MJ/m3] 47 73 170.7 48.5
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A Japan LP Gas Association
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World: Methanol Demand
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