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A First formed in 1989, the Methanol Institute (MI) serves as the trade
association for the global methanol industry.

A MI represents the wo r | ldadisg methanol producers, distributors and
technology companies from offices around the world

Brussels
9 9 Beijing
...i Washington D.C.
Singapore i

Ml provides value to its members by:

A Ensuring safe handling of methanol and its derivatives

A Promoting methanol growth by furthering methanol as an essential chemical
commodity and an emerging source of clean and renewable energy

A Influencing global regulatory and public policy initiatives that impact the

methanol industry
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2018 members
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European Sustainable Shipping Forum (ESSF)
International Bunker Industry Association

LIl oydds Regi ster

Dangerous Goods Advisory Council

American Chemistry Council

Asian Clean Fuels Association

China Ministry of Industry & Information Technology
China Nitrogen Fertilizer Industry Association
Chinese Association of Alcohol & Clean Ether Fuels
& Automobiles

European Chemical Industry Council (CEFIC)
Formacare

Gasification & Syngas Technologies Council
German Regenerative Methanol Network

Gulf Petrochemicals and Chemicals Association
International DME Association

International Methanol Producers & Consumers
Association

National Biodiesel Board

National Institution for Transforming India (NITI
Aayog)

Oslo University Hospital

Peking University Centre for Global New Energy
Strategic Studies

Solar Fuels Institute
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Several options available to ship owners
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Driving forces for methanol marine fuel
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Methanol supply
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Methanol is simplest
of alcohols

A Simple molecule rich in Formula: CH,OH
hydrogen, with only a single

Density: 0,792 g.cm
carbon bond Y J

Molar mass: 32,04 g mol*

A Clear and colorless liquid at Appearance: colourless liquid
room temperature and ambient
pressure

AAl so known as ijo o
methanol can be produced
from a wide range of
feedstocks
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Broad feedstock range, many applications

feedstock conversion

natural gas

coal

.
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a" <1%

biomass
&
renewables
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methanol synthesis

derivatives products markets

other 7%

solvents 4%
chloromethanes 2%

h automotive
MTO 18%

appliances

methylamines 3% EBEA
DME 8% § \L construction
biodiesel 3%
gasoline blending 9% m electronics
MTMA 2%
MTBE 8% i p
L fuel
acetic acid 9% e
: paint
formaldehyde 27%
(IR

pharma
source: IHS n

and moreé .
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Several low carbon pathways exist

{Hanamhle]
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Biogas

Biomethane

Alcohol Production

Renewable methanol
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Widely available around the world

L ol East Europe and
Baltic Region
44t

US - Gulf Coast

Latin America - Atlantic Coast
720t

/#
Source: [HS, 2015
Methanol storage capacity estimates (thousand tons)
METHANOL WWW.METHANOL.ORG

INSTITUTE



Methanol Is easy to
handle

A Liquid at atmospheric
pressure

A Available in many ports
around the world and along
rivers

A Low infrastucture cost
A Flexible, modular system

A Environmentally friendly as it
IS biodegradable
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Methanol marine

fuel demand
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Many marine initiatives around the world

q Finland
S . Viking line methanol fuel cell
Stena Germanica el lere
w» % | SUMMETH o — -~
PN L« GreenPilot )
Iceland ap
Fishing vessel project x

- -

Germany
- Methanol fuel cell tourist )
_ boats

Netherlands
Leanships project, a.o.

China
Tianjin University and ZiChai
fishing vessel project

¥

Canada
Waterfront 7+4 chemical
tankers

Austria
Hymeth project

India
Cochin shipyard
fishing vessel project

Singapore
Billion Miles propulsion unit
Nanyan TU pilot
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Examples of vessels running on

methanol

COMBUSTION ENGINE FUEL CELL PROJECT and R&D

X +4X 1x 1x
chemical ROPAX Pilot Tourist Ferry Cruise ships, fishing boat,
tankers ferry boat boat barge, dredge, a.o.
MOL, WL, Stenaline Swedish Innogy Viking Line Billion Miles, Summeth/Martec,
Marinvest Maritime HyMeth Ship, Lean Ships,
Admin Methaship, a.o.
2 stroke 4 stroke  high speed Serenergy fuel cell stacks S| hybrid, dual fuel, etc.
MAN Wartsila Scania,
Volvo, a.o.
new build retrofit retrofit retrofit retrofit new build & retrofit
METHANOL WWW.METHANOL.ORG
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Dual fuel engine ensures flexibility

NN\/ aYe
Y
%
r

Source: Stena Line

A Pilot fuel assisted diesel combustion concept
Methanol is ignited by a small amount of diesel pilot fuel

A Crew and passenger safety top priority
Safety measures include a.o. double walled pipes, ventilation, high pressure
oil valves, nitrogen blanketing
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Four new ocean going vessels on order

Fuel valve Methanol
train (GVU) service tank

Methanol
supply

ME-LGI Methanol cargo
engine fuel pump

— Double-walled pipes
— Single-walled pipes

Fg. 4: ME-LG] sysfemn ovenvisw

https:/bit.ly/2AMUOTF

A Over 20.000 service hours on methanol

A Most challenges solved; few remaining challenges expected to be
solved soon

A Methanol: water mixture reduces NOx below Tier lll levels
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