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OUR BASIC MESSAGE:

Renewable Methanol:  

The Key to the Sustainable Fuel Puzzle
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SOURCE: Mike Jackson, CRI / GEELY Methanol Symposium, Iceland, Feb. 23, 2016

Methanol’s Key Advantages to Build On:

“ ”§

Robust Knowledge Base to Build On:

• Successive generations of methanol vehicle 

development have yielded key insights on how 

to leverage methanol’s advantages:
• VW dedicated vehicles in 1980s

• FFVs by many OEMs in the 1990s

– Including Volvo’s 940 Environmental Concept Car

• Lotus and Coogee GEM vehicle in the 2000s

• Geely M100 production vehicles this decade!

• Serenergy FCV Prototypes

Recent Assessment by Volvo:
Both Methanol and DME Show the Highest Promise
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Methanol Vehicles:  
Deep Roots + Exciting Horizons

Geely’s World 1st M100 OEM Production 

Vehicle Aimed at the EU Market

CRI Demonstration: Iceland, 2016
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• Geely

• Chairman:

• M e t h ano l -Fu e le d  C a r  i s  P r om i s ing

LI Shufu, who is chairman of the Geely Group 

and Volvo stated that methanol fuel is safety, 

economy and environmentally friendly. 
http://autonews.gasgoo.com/china-news/geely-chairman-methanol-fueled-car-is-

promising-140715.shtml

Geely has been conducting research on 

methanol fuels since 2005, with 27 patents.

Geely’s plant in Jinzhong, Shanxi Province 

capable of producing 250,000 methanol-fueled 

cars per year.

• China Methanol Fuel Status

2009

China 

adopted 

national 

standards 

for M85 and 

M100

MIIT “high 

proportion” 

methanol 

demonstration to 

serve as the basis for 

M85 vehicle 

standards in Shanxi, 

Shaanxi, and 

Shanghai, and has 

expanded to other 

provinces and cities.

7 million tons 
(2.3 billion 
gallons/8.7 

billion liters) of 
methanol blended 

with gasoline, 
against total 

gasoline 
consumption of 

2.25 million 
barrels per day or 

34.5 billion 
gallons/130 
billion liters

Vehicles 

converted to 

methanol 

fuel, mostly 

taxis.

2012 2014 160,000

China Dual-Fuel HD CI Engines

• Researchers at China’s 

Tianjin University have 

field-tested more than 70 

heavy-duty compression 

ignition trucks in dual-fuel 

methanol/diesel 

conversion.

• Methanol displaces 30% 

of diesel consumption.

• Demonstrated compliance 

with China IV.

http://autonews.gasgoo.com/china-news/geely-chairman-methanol-fueled-car-is-promising-140715.shtml
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SERENERGY PEM FC Vehicle:
An Ideal Platform for Renewable Methanol 

• Israel fundamentals:

• Large gas finds in Israel

• Strategic need to reduce oil 

dependence

• Prime Minister Netanyahu 

established Fuel Choices Initiative.

• Driven 900,000 kms on M15 fuels 

with improved power and torque.

• Emissions of HC, CO, NOx, CO2, 

methanol, and formaldehyde all 

lower or similar to gasoline and all 

under EU standards

Israel Methanol Fuels 

Demonstrations

Australia Methanol Fuel Blending

• Methanol Fuels being commercialized in 

Australia

• Project led by Coogee. Methanex is a partner

• Path to energy security

• Methanol excise tax free status for 10 years 

(~A38c/litre, ~$US 480/t)

• Successful road trials and testing programs 

completed

• Commercial roll out of GEM 8 planned in 

2016; GEM15 & GEM56 in the future 

EU Rally Racing with GEM 

Fuels

• Methanol Institute, Methanex and 
OCI NV (Natgasoline) sponsored 
GEM fuels in 2013, 2014, and 2015 
World Rally Championship.

• GEM Fuels: 37% Gasoline; 21% 
Ethanol; 42% Bio-Methanol

• 2013 Junior WRC and 2014 Fiesta 
Trophy Results: 

• 24 young drivers in 10 Rally Race 
events across Europe drove 16,000 
km

• Consumed 38,000 liters of GEM 
fuels

• Saved 66,000 kilograms of CO2
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A Closer Look at Methanol Benefits (1):

’

• I

A Closer Look at Methanol Benefits (2):

“ ”

Methanol Lean Boosted Technology:
Likely Superior to Atkinson Cycle Alone

Source: “The Impact of RON on SI Engine Thermal Efficiency” Nakata, K., Uchida, 

D., Ota, A., Utsumi, S. et al., Toyota Motor Corp.,  SAE Technical Paper 2007-01-2007.

Leveraging GEM and FFV technology

– –
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SOURCE: Turner, James, “Evolution of Alcohol Fuel Blends Towards a Sustainable Transport Energy Economy,” by J.W.G. Turner 

and R.J. Pearson of Lotus Engineering, E. Dekker of BioMCN, B. Iosefa of Methanex, G. Dolan of the Methanol Institute, and K.
Johansson and K. Bergstrom of Saab Automobile Powertrain AB, presented at 2012 MIT Energy Initiative Symposium on Prospects 

for Flexible- and Bi-Fuel Light Duty Vehicles, April 19, 2012

GEM BLEND NOx REDUCTION POTENTIAL
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CRI’s Renewable Methanol Production 
Process Summary Diversity of Renewable Energy Sources:

And Diversity of CO2 Sources

Ethanol bio-refineries 

Ammonia plants 

Cement plants

Steel plants

Fossil power plants

+  Recycled CO2 EmissionsRenewable Energy Renewable Products

(H2)

Power to Methanol:
More Efficient than Power to Methane

SOURCE:
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Methanol  Marine Fuels

• Launched in March 2015, Stena 

Germanica features Wärtsilä methanol-

fueled marine engine in 

EU-sponsored effort.

• Methanex’s Waterfront Shipping 2016 

delivery of seven new vessels with MAN 

dual-fuel methanol/diesel engines.

• MethaShip project led by Lloyd’s Register 

designing cruise ship and

ropax ferry over next three years.

• 2016 Pilot Boat conversion by 

ScandiNAOS with support from MI, and 

Swedish Maritime Administration.
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Concluding Thoughts:
No Single 2050 “Wedge” is a Guaranteed Success

Source:  Simon Fraser University

Methanol - Practical Liquid Fuel Alternative
The Infrastructure Costs of 100% BEV of H2FCV 

Deployment is Much Higher Than Liquid Refueling:
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H2 Refueling Infrastructure Object Lesson:

• Space Shuttle

External Tank H2

Capacity:  106,000 kg

• Underground H2 Tanks 

are not allowed

• A 10 story tank with a 

27’ diameter would be 

needed to match liquid

refueling capacity

at the average station

CONCLUSIONS:
• Methanol leading to Renewable Methanol offers a “3rd Wedge” 

to meet CARB 2050 goals

• Optimized ICEs coupled to RM + electric drive + MIT 
innovations can achieve FCV-equivalence

• Liquid renewable fuels, including RM, are relevant for CA for 
decades
– Integrates well with hybridization

– Methanol-based FCVs are in use today

– FFVs and GEM FFVs offer a key transition path

• Heavy duty and marine applications are maturing

– Zero S, low NOx, globally mature infrastructure

• CA support for an Open Fuel Standard could revolutionize and 
expedite the path to sustainable alcohol fuels untethered to any 
land use or food market impacts 

SUPPLEMENTAL 

SLIDES
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VW

VISION

(1996)
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Logical Progression for Future Methanol 

Optimization:



5/11/2016

14



5/11/2016

15



5/11/2016

16


