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* The Methanol Institute (MI) was established in 1989

* More than three decades later, Ml is recognized as the trade association for the global methanol
industry

 We faclilitate methanol’'s increased adoption from our Singapore headquarters and regional
offices in Washington DC, Brussels, Beljing and Delhi
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- Excludes China’s captive 2018 83.1 mn t
: CTO sector 2019 89.6 mn t

2020 87.7 mn t

m 2021 88.3 mn t
2023 95.8 mn t
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E-Methanol
* Feedstocks: green hydrogen and captured CO,
* Green hydrogen produced from the electrolysis of water
with renewable energy (e.g. solar, wind, geothermal etc.)
« CO, from industrial flue gas (e.g. steel, cement, ethanol),
biogenic sources, or direct air capture
 E-methanol is a very-low to net carbon-neutral fuel

Methanol Feedstocks

Bio-methanol

« Feedstocks: Municipal Solid Waste (MSW), Agricultural Waste,
Black Liquor, Bio-Methane from wastewater treatment, landfills,
or animal husbandry

Feedstocks can be gasified or anaerobically digested to
produce syngas used in methanol production

« Avoided emissions from landfills, incinerators, or dairy farms
potentially allow bio-methanol to be a net carbon-negative fuel
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George A Ofan, Alsin Goeppert

Beyond Oil and Gas:
The Methanol Economy
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Methanol Color Code
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Renewable Methanol NSk

www.methanol.org/renewable/
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Notes: Assuming USD 50/t synthesis cost for e-methanol once the raw material H, and CO; are provided,
Estimated cost of e-methanol today and in 2050 can be found in Table 24.
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Hydrogen and CO2
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Hydrogen production costs to fall below 1.5 USD/kg:
Electricity and electrolyzer cost are be key

Green hydrogen will become cheaper than blue hydrogen
Source: IRENA

Renemabie Cost
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Reicheisten, 2019
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Very cheap RE power
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Estimated capacity (Mt CO,yr)
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Example biobased industry in Europe:

-,
200-300 Mt recoverable CO, V% IRENA

* 569 pulp & paper mills = 50 Mt CO,

e 528 chemicals plant

e 491 timber mills

¢ 1100 biomethane units - 5 Mt

¢ 339 liquid biofuels plant -~ 5 Mt

e 202 starch & sugar plant

¢ 147 composites & fibres plant

Additionally

e Power & CHP plant - 50 -100 Mt (Drax etc)
e 450 waste incinerators —40-120 Mt

Source JRC. 2020
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Renewable Methanol: Incoming Wave
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https://www.einpresswire.com/article/594328267/methanol-institute-sees-renewable-methanol-production-growth
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Renewable Methanol: Incoming Wave (S ORialstaics-

Projected Renewable Methanol Production Capacity

Start-up year Product
E-methanc

N B Biomethano

Running Sum of Capacity (t/y)

Source : Methanol Institute Renewable Methanol Database of Current/Announced Projects

https://www.einpresswire.com/article/594328267/methanol-institute-sees-renewable-
methanol-production-growth
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Introduction ('C HIF

* HIF Global is seeking to become the world’s first international, industrial scale e-fuels
supplier, producing at least 150,000 barrels per day by 2030*

* HIF is currently constructing in Chile a USS60m pilot eFuel plant that will be in operation
in December 2022 — world’s first off grid, fully integrated

* HIF is currently advancing the development of three commercial eFuel plants which are
targeting to begin construction over the next 12 to 18 months

o A 240 MW eFuel plant based in Tasmania, Australia (on grid)
o A 240 MW eFuel plant based in Patagonia, Chile (off grid)

HlF o A 2,000 MW eFuel plant based in Texas, USA (on grid) No Tit
* In addition, HIF has secured over 15,000 MW of the world’'s best on-shore wind
It is possible resource in order to power six 2,000 MW eFuel plants in Patagonia, Chile

* Similar sized renewable energy pipeline being built in Australia

* Equivalent to approximately 16 million tonnes / year of eMethanol or 7.5 billion litres of ePetrol / eSAF / eDiesel. This requires the production of 4 million tonnes /
year of green hydrogen with 25 GW of electrolysers

N

HIF Global activities focused on key markets C HIF

== USA: huge and growing
market

USA /

Housion
* 3 plants, each of 12,000 b/d (L.4m t/y eMethanol /
TSOML/y eGasoline/eSAF each)
*  2MT/y of CO2 recycling per plant

Chile: best in class

B renewables
CHILE

* 1demo plant 7 b/d Santiago

* 1plant 1,000 b/d {140kt/y
eMethanol or 70MLSy
eGasoline). 250kt/y of CO2
recycling

* B Phases, each of 12,000 b/d CHILE
(1.3m t/y eMethanol or
6000y eGasoline)

*  2MT/y of CO2 recycling per
plant

Nagabaes

E Germany: difect and focal connection
to EU market

GERMANY
Berlin

#a Australia: unlignitédirenewables,

gateway to Asla
AUSTRALIA ",/

Sydnoy

* 1plant 1,700 b/d (180k t/y eMethanol or 100ML/y
eGasoline/eSAF). 250kt/y of CO2 recycling

« 3 Phases, each of 12,000 b/d (1.3m t/y eMethanol or
G0OML/y eGasoline/eSAF)

*  2MT/y of CO2 recycling per plant 4

* Equivalent to approximately 16 million tonnes/year of eMethanol or 7.5 billion litres of
ePetrol/eSAF/eDiesel. This requires the production of 4 million tonnes/year of green

hydrogen with 25GW of electrolysers
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W)  NSTITUTE



https://www.methanol.org/
https://www.methanol.org/join-us
https://www.facebook.com/Methanol-Institute-209246762424213/
https://www.linkedin.com/in/methanol-institute-26787930/
https://twitter.com/MethanolToday
https://www.youtube.com/user/MethanolInstitute
https://www.methanol.org/join-us/

Maersk-Spain e-Methanol Agreement € SEERIEDELT:

Maersk and the Spanish Government to explore
large-scale green fuels production

Copenhagen/Madnd - A P Molier - Maersk (Maersk) and the Spanish Government have signed a General Protocol for
Ml abaration to el

“This project is perfectly aligned with Spain's strategy
of reindustrialisation, just transition and the green
hydrogen roadmap, advancing in the fulfillment of the
common commitment of decarbonisation of the
European Union. It will also strengthen economic,
political and commercial ties with Denmark, partner
and a friend in EU.”

Pedro Sanchez
President of the Government of Spain

@ www.methanol.org/join-us

03 Nov 2022: Maerk signs agreement with Spain to
produce up to two million tonnes of e-methanol a year
In Spain by 2023 to supply its fleet of cargo ships and
reduce Its carbon footprint.

The project will require and investment of about 10

billion euros partly financed with EU recovery funds,
according to Spanish government calculations, and
Spain may enter as a strategic investor.

The parties have carried out a preliminary study on
the competitiveness of the project and will now work
on a final report by the middle of next year. The
development is planned in three phases, with an initial
200,000 tonnes of green methanol being reached in
2025, increasing production to 1m tonnes in 2027 and
ultimately 2m tonnes by 2030.

https://www.maersk.com/news/articles/2022/11/03/maersk-and-the-spanish-government-to-
explore-large-scale-green-fuels-production
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Carbon Intensity Accounting

In January, MI released a report from
Amsterdam-based consulting firm studio
Gear Up on “Carbon Footprint of
Methanol”

Depending on feedstock and production
process methanol’s carbon footprint can
be reduced by 65-90%

In May, International Methanol Producers
and Consumers Association working with
sGU released a “backpack” calculator can
help determine the carbon footprint of
methanol depending on feedstock,
conversion technologies, and the fate as
either fuel or chemical

Call to Action: Ml and IMPCA working
together assist the methanol industry
In developing a common platform for
carbon intensity accounting

@ www.methanol.org/join-us

Carbon footprint of methanol
depends mainly on the feedstock
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CARBON FOOTPRINT OF METHANOL
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Improving Local Air Quality

Emission reduction potential:

NO, [a/kWh]
25
—  Desel
20 w—  Methanol
Methanol + water
15
—e
0 L\\\
—
— o - — <
40 50 60 70 80 90 100
Load [%)]

}99% :"95% :’80'::-"’[} source: MAN E5

source: 5tena Line source: 5tena Line
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The Methanol Molecule

Green Methanol

Provide COZ savings Provide )2 savings
of 10%-15% today of =90%

Widely available today Growing availability through Growing investment year-on-year
lew-carbon production and blending

« Methanol molecule is the same energy and chemical characteristics no
matter how it is produced

« Completely fungible from grey to blue to green facilitating blending with
reduced carbon intensity as low carbon and net carbon-neutral supply grows

* Methanol runs well in existing engines with few modifications and
significantly lower CAPEX when compared with other available alternative

fuels
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Methanol Making Headlines @ AN

— o MSC explores Methanol fuel Chinese Study Examining Methanol as a Marine v‘L-k i '_ .

Maersk spends $1.4 billion on ships IMO.guldelmes on use of methanol as a . SR ‘ . Fuel opa TAMK SOAAGE WO AR TTRSACS MSTAMMBLITY SIS CAMEER 30

that can run on ‘carbon neutral’ marine fuel to boost demand dorff < will Methasiol Inafitute (M) v oéder fo oot dee: NG I T

methanol oda sy led It NEWS: first barge-to-ship methanol

ke Dot Ay M b , o2 erseur::::l-'-'.:e' bunkering Operation in the world

- e COSCO Orders 12 Ultra-Large, Py o Tase

A e Green Methanol Containerships [0
st et A _ for $2.9B __ Stena Line RoPax is world’s first vessel to use 5

MethaShig - recycled methanol as fuel

et | Writen by Nick Slenkey
Rolls-Royce And Lurssen To Focus On Methanol
Propulsion For Large Yachts

OCl signs MoUs to develop ammonia ‘fuel with ;

and methanol as shipping fuels

Author: Richard Ewing
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Methanol is key solution for
shipping decarbonisation

German ship

Damen introduces offshore vessel design with methar
option Cargill in order talks for first-ever

methanol-fuelled bulkers

£ MAERSK me s nam e  Ocean transportation president Jan Dieleman says Global Maritime Forum

Sy discussions on carbon-cutting gives the confidence to say. ‘Let’s go for it’ -
e — — ~Nrrmant A {
- opment o SOSCO i ivast 52 5 billon for methanol duakfusi ulra-large contamership (COSCC today, research suggests
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_ Methanol Engine|
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- Dual-fuel fuel-mix in newbui| (R

| | I I I
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Methanol newbuilds elbow LNG out of the
BLNG s PG »ER

board

Dutch shipyards investigate
sustainable fuel alternative

) Proman Expands to Six Order f
utch maritime companies, including superyacht builders,
Green staritime stethanotproject o Methanol-Fueled Tankers

Green Maritime Methanol project...

Damen hasd

icct THE INTERNATIONAL COUNCIL ON
Clean Transportation

spotlight in October

~ Milestc
A step forward for “green” metf
p g Dual- F U8 Nav 2022 by John Snyder
e 8 Met! i & Ammonia As the shipping Indusiry fights to reduce both sulphur oxide emissions and Snparvesa, Busilun fima i
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The shipping industry is under increasing pressure from regulators and consumers to R R R R
R S X 2 a R > F Hyundai Engine & Machinery Division, HHI-EMD, will build the engines. The order contains an option for a fi
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Game Changer 1: Maersk Vessel Orders @@%

INSTITUTE

B3 MAERSK rom ooy meory somom  iogrics chers " £7 MAERSK ¢

21 Feb 2021: Maersk announces that the world’s first
AR Mollers Maerskwil operaie the worldE frst Maersk secures green e-methanol for the world carbon neutral container vessel by 2023 will operate on

ahead of schedule

flf‘}i container vessel operating on carbon neutral

b dual-fuel methanol

_—r = - Maersk has now ordered 2,100 TEU methanol dual-
fueled feeder vessels from Korean shipyard

« 24 Aug 2021: “Maersk accelerates fleet decarbonization
with 8 large ocean-going vessels to operate on carbon
neutral methanol”

“The reason that we have_ gone _fgr Y TS e e end e i 16,000 container (Twenty Foot Equivalent — TEU)
methanol on the first one is that it is exactly the right solution then there vessels
the most mature from the technology iy pe a big retrofit opportunity for  * $1.4 billion order each vessel $175 million 10-15% more
perspective; we can get an engine us.” Maersk CEO Soren Skou expensive
thaéi?izt?:r:ze':; aﬂe(;r;engo speaking during Maersk’s on 10 « 5 Oct 2022: Maersk orders additional six 17,000 TEU
: February earnings call _ :
decarbonization at Maersk e —— - methanol dual fugl vessels, in total now ordered 19
vessels to be delivered by 2025

LIS B

« Each ship will require 35,000-40,000 tons of methanol
annually or a total of 500,00 tons of methanol

« Customer Pull: Maersk’s 200 largest customers asking
for carbon neutral transport

https://www.maersk.com/news/articles/2022/10/0 p— =
5/maersk-continues-green-transformation
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Game Changer 1.1: Maersk Methanol Supply (%%

INSTITUTE

« 10 March 2022: Maersk announces strategic partnerships with six leading companies -- including Ml members
Proman and Wastefuel -- with the intent of sourcing at least 730,000 tons/year of green methanol by end of 2025

« 19 August 2022: Maersk announces additional bio-methanol supply partnership with China’s Debo

« Maersk estimates will need 6 million tons of renewable methanol by 2030 to fuel 25% of their 700-vessel fleet

Maersk has made partnerships with seven green fuel
pioneers that will accelerate the green fuel transition

" Ak
Orsted + |
« First delivery in 2025

+ United States

= = EUROPEAN a
= = ENERGY w

= 2 - 300,000 tonnes per year
= First delivery in 2025,/2026

= South America & United
States

CIMC ENRIC
RS E

* First delivery in 2024
+ China

&

+ 50,000 tonnes per year
+ First delivery in 2024
+ China

g;: ]
DEBD EMNERGY

= 200,000 tonnes per year

= First delivery in 2024

» China

&

@

B

B

* First delivery in 2025

= Multiple locations

WASTEFUEL
* 30,000 tonnes per year
= First delivery in 2024

= Spouth America

L+

&=

Fuel supply from partnerships
{End of year production capacity)

Additional requirement

LOIs in place

up to -6 million

i Requirement of 500,000 i
: tonnes for already [
i ]
' announced vessels by 2025 |

945,000
345,000
15,000
2023 2024 2025 2030
MAERSK
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Engines Available and More Coming (%

Rolls-Royce developing mtu
methanol engines to make
| shipping greener

€

WARTSILA

ADVANCED DUAL ™~ JEE=TDD
FUEL TECHNOLOGY st s e

SSSSSSSSSSSSSSSSSSSSSSSSSSSSS

WlnGD and HSD Engine in JDP on methanol-fueled

Y I Yy Focusing on methanol as a fuel for cilmate-friendly shipping. technology
' two StrOke eng'nes company Rolls-Royce aimas to set standards in high-speed methancl engines.
) i
oy !l

METHANOL S
[ Y LG M Sanes ' '
: e Pendvngy -~ o
-~ — _ '
i |
_ m Covpary Ceess Ouptsi Corter Pross &
mMaN
N iy i e g
L BT A e ™ -V/\L " Energy & Storage  Marine
AN Lrw 1 | > 1AL ¥ . ® Rewess | Pross e

ﬁ MAN Energy Solutions Upgrading Four-Stroke
) Engines for Green Future-Fuels

J Met o be available for maritime use from 2024

R\

i | CATERPILLAR MARINE TO SUPPORT
CSSC‘ lf d Io edSMBZODM meth olfu le ssfully ignited SELECT CAW 3mE SERIES ENG'NES
S sttt WITH DUAL FUEL METHANOL

Pomowone 1

e s

L

2-STROKE AND 4-STROKE

‘ . : w--vuo.n °°‘:. rwe remes »y 'j

Since 2016, MAN has received orders for 72 large,
two-stroke methanol engines, with 19 already In
operation in chemical tankers operated by Ml
members. Another 118 orders on the way!!!

2. S 8 HHI-EMD methanol engine gains
SE Il type approval

Hyundal Heavy Industries - Engine & Machinery Division’s new methanol

dual fuel HIMSEN engine has completed type approval testing with seven
class societies including KR, ABS and DNV.
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On the Water and On the Way o "ETHANOL

METHANOL

' N s T ' T UT E SINCAPORE - WASHINGTON - BRUSSELS - BEVJING - DEHL)

Methanol Fuelled Vessels on the Water and
on the Way

Sweden (2015):

One of the world's largest ropax ferries - Stena

Germanica - has been operating on methanol fuel

since 2015.

Canada (2016-2019):

Methanex Waterfront Shipping and their partner vessel
operators - Mitsui OSK Lines, Westfal-Larsen, Marinvest,
IINO, and NYK Group - began operating a fleet of 11
50,000 dwt chemical tankers with dual-fuel methanol

engines.

Germany (Jul 2018):
Shipowner SAL Heavy Lift to install FUELSAVE

hydrogen/methanol injection system in 6 vessels

Germany (Mar 2019):

Abeking & Rasmussen shipyard designing “green cruise”

concept vessel using methanol fuel cells for hotel load

and methanol propulsion engines

Netherlands (Jan 2020):

Damen Shipyards hos developed a new concept

Offshore Support Vessel {(OSV) to operate on methanol
: N = d V SO MM AR

Germany (Jan 2020): & mhah A= L

Shipowner Liberty One has ordered a new multipurpose SHEe 2T '

(MPP) ship powered by methanol

o
Mi@ methanol.or www.methanol.or
v’ “ 9 9
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Technology Readiness

W  NSTITUTE

Figure 3.3

Estimated maturation timelines for energy converters, onboard CCS technologies, and corresponding safety
regulations for onboard use

Methanol  2-stroke engine @
4-stroke engine el
Boiler O eeeen(®)
Fuel cell O ee—
Regulations for onboard use @
Ammonia  2-stroke engine B ]
d-stroke Engine ﬂ
Boiler B
Fuel cell e
Regulations for onboard use E— /)
Hydrogen 4-stroke engine O eeeeeee—T
Fuelcell c—)
Regulations for onboard use o —)
CCS CCS technology O eeeeee—)
Regulations for onboard use nl¥)
2022 2026 2030 203
Validation (TRL 4) ) Onboard technology available (TRL 9)

Low safety reqgulatory maturity ml) High safety regulatory maturity

https://www.dnv.com/maritime/publications/maritime-forecast-2022/index.html

&> www.methanol.org/join-us
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* Methanol has a high TRL

and approved IMO safety
standards

 Methanol does not require
basic engine research and
development

* Methanol needs more
vessels on the water,
bunkering solutions, and
fuel production
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Stacking Up Green

UNIVERSITY OF TECHNOLOQGY
u ‘ Short | | Medium ‘ ‘ Long |
Total cost of ownership O [Me) | 1
e— [ 1ce || rc || BE || 1cE || FC || BE || IcE || FC || BE |
(M€/yr). Base case. methano weo |JEEN o2
production -_-_"""":'-‘-'..F.____ﬁqurgethﬂnol 2.0 4.2 3.9 5.7 57 12—:_ T
Ship category: large ferries. options e — e
Three different utilization rates: short, medium, |\ | — .
) : VA B Biodiesel 2.7 5.2 7.6
long distance. \ \| & BiOL MG 30 EG sa 68 78 |87
Costs include: fuel production, fuel BioLBG 28 - >1 . 4 ..
infrastructure, annuitized investments in A Hvo 24l s 20O
propulsion technologies, energy storage and - _E-biomethanol | [F2I67 [ 4.7 B 66 .1
. - : o o -
reduced income due to less cargo space. £ | |_E-bioDME 29 5.4 7.9
| £ | E-biodiesel 32 6.2 9.2
The L.Olltliﬂll“ ’Lodmg 1S xutlm? cach fuel category Hirevs s BEE so B el
and utilisation rate to highlight the cheapest f° _
. - E-bioLBG 3.6 5.3 6.5 7.7 9.5 10.1
option. ——1 T o -
P "*'3-'-.j- __E-methanol 33 5.3 6.5 7.8 1 - e
MGO and BE are coloured differently but are L E-DME 3.7 7.0 10.3
comparable in terms of costs to all other cases in £ E-diesel 4.3 8.4 12.5
. 2
the ship travel category. = E-LMG 43 | 59 g0 | 89 1.8 119
Insight 7. Methanol and E- R : > - 5 05 106
Methanol shows lowest | methanol may be the lowest — | | — ' '
. . cost option from a TCO LH; 4.7 5.3 8.8 8.6 13.0 11.9
cost within all fuel pHon ¥ - =
¢ . perspective in the shipping Electricity 2.8 5.5 8.3  High
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Road Transport
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China M100 Cars

W)  NSTITUTE

M100 taxi numbers continue to grow In
Gul Yang and Shanxi will be the next
province for future growth

All the M100 vehicles are China VI

emission standard (equivalent to Euro 6
with additional formaldehyde and unburnt
methanol certifications)

o TAEETEK

— T T —

In 2022, Geely began selling methanol
|CE/electric hybrid

The hybrid car reduces M100 fuel 92 |unr3AL xmoT

consumption from 13.6 to 9.3 L/100km, a = =
fuel economy of less than 30 cents RMB
(USD$0.043)/km e T 4

MIT Technology Review “China is betting big ' -
on another gas engine alternative: methanol | | =

Guizﬁou i
Guangdong

)
CArS https://www.technologyreview.com/2022/09/30/1060508/china-betting-
methanol-cars/

@ www.methanol.org/join-us

Methanol Fueled Vehicles in China (by Sept. 2022)

Province City Vehicle Type  Vehicle No.
Jinzhong Taxi/service 130
Tai Yuan Passenger car 3
Shanxi
Xin Zhou Passenger car 12
Yun Cheng Taxi 14
Xi'An Taxi 8,124
Taxi 585
Bao Ji
vu Lin Self-Dumping 5
Truck
Han Zhong Taxi 20
Gul Yang Taxi/private 17110
Guizhou Tong Ren Taxi 239
Bi Jie Taxi 100
Gansu Ping Liang Taxi 150
He Long Jiang Wu Chang/Harbin Taxi 48
Xin Jiang HD Truck 1000
Total 27555

[l] https: / /www.miit.gov.cn/datainfo/dlidelscayicpag/pamoosn/art/2022/art_e29ab6828d7¢49029d8b660233dBea7?.him

[2] hitps:/ /dh.geely.com/ssllml
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Chlna MlOO TrUCkS W I NSTITUTE

In August, Geely announced its new

Increased activity commercializing M100 In June, .Geely announced flrst fnet.ha.nol energy truck target with methanol HD
HD trucks underway. 300 HD trucks on HD rolling off the production line in its : : :
) , truck to achieve 50k units by 2026; as
road with 500 sales, the total number of Jin Zhong base. The methanol HD truck :
: , : well as the latest model of its HD truck
could reach around 1000 by the end of is 2"d generation with newly developed : :
. ) under development, Farizon, is expected
2022. This is delayed due to the global 13L methanol HD engine. The tandem :
auto-chip shortage, development of the truck powered by methanol L0185 171 (20 DL ) 1T
' oot ion f | 1,000
new 13L engine and deployment of demonstrated in 2021. rage extension for total range over 1,00

km, small market sale will be offered by

M100 filling stations the end of 2023.

T RBS THIEE

55 500KM/1000KM
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Methanol Fuel iIn China @ A9k

Bl 1100, M85 Boilers and kilns
@ ' 3 ' Methanol gasoline blends - Cook stoves

METHANOL
FUEL IN CHINA

2020

g Automoblies (CAAEFA

Thermal application

2106TMTs
(42.1%)

Ml released survey report in 2020 on Methanol Fuel in China

e 77 companies completes questionnaire
« 300 companies participated in phone interviews
* Dozens of site visits

Close to 6 MMT of methanol fuel found in the survey

Transportation fuel includes methanol vehicle fuel M100, M85
and methanol gasoline blending

https://www.methanol.org/heat/ - Thermal applications include boilers, kilns, and cook stoves
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* Industrial boilers are widely used for heating

« Different types methanol cook stoves: and industrial stream

Single heating, stir fry, steaming
« Many cities in China prohibiting use of coal
 Widely used in restaurants, central and diesel fuels

kitchens, mainly cost-driven » Capacity ranged from 1 to 20 ton/hour

 MI and Methanex working with Chinese * One steam ton capacity consumes 110 kg of
partners on national cook stove safety methanol, and runs 24/7
standards

 Methanol fuel is used neat or as blend with
diesel fuel
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Kilns & Home Heating P NeTITUTE

« Beginning in 2018, China using methanol for home
heating
Glass/ceramic kilns — China makes 60% of

world’s glass products; methanol uses less air
iIntake and produces cleaner flue gas for
superior finish

* |In Shanxi Province, methanol used to heat 50,000
households in 10 counties

 Small heaters for individual families and centralized 2-
& 4-ton steam bollers for larger buildings
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Hydrogen Carrier Fuel o AN
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Practical Solution For FCVs/EVsS @ ANk

 Reformed Methanol Fuels Cells (RMFC) as range extender for battery electric vehicles
* Increasing range of electric vehicles from 300 to 1000 kilometers
« 3-minute refill with liquid methanol, no charging infrastructure

 Reform methanol at the fueling station to supply hydrogen for fuel cell vehicles and
charging for electric vehicles

Fuel Cell Modules High C-Rate Batteries
Hydrogen Generators (Optional) ol Tank (Optional)

OPTIONAL INPUTS

One (1) 40’ Container: ' e
‘ 10,000kWh/Day

or
L 700kg H2/Day
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Fuel Cell Vehicle Canister Rapid Fueling G Utrrete

SMALL, PERSONAL, PASSENGER AND PACKAGE DELIVERY VEHICLES

LOWER POWER REQUIREMENTS = LOWER COST

METAL HYDRIDE AND HYDROGEN “VENDING MACHINES” UNLOCK LOGISTICS & OPERATING
COSTS
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