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About the XTL & DME Institutesv

Educational service , formed in 2010, provided by Founding Directors, Dr. Ronald Sills
(Ronald A. Sills, LLC), Dr. Theo Fleisch (Fuel Conversion Solutions, LP) and Director, Dr. Iraj
Isaac Rahmim (E-MetaVenture, Inc), on all aspects of the XTL supply chain, including DME
as a fuel and chemical feedstock. www.XTLinstitute.com

DME Fundamentals Tutorial at ~ XTL Tutorial at Future Fuels for DME Fundamentals Tutorial at
DME4 in Stockholm, Australia Conference in DMES5 in Ann Arbor,
September, 2010 Brisbane, July, 2011 April, 2013

Available as webinar (contact <XTL.Institute@gmail.com>)

*DME 5 Tutorial, April 2013
*DME Presentation at Zeus GTL North America, June 6 2013

XTL & DME InstituteSM 2






Why DME

» Multiple fuel markets particularly as Volvo Group Trucks
LPG blend stock and transportation
fuel.

 Production from multiple feedstocks —

natural gas, coal and biomass.

* Methanol-derivative: Production

technology available from multiple

providers.
» Attractive economics DME
véo(j” DME KOREA

* Environmentally-friendly

O
Japan DME Forum

: China DME Association
SM
XTL & DME Institute 4



DME opportunities/projects showcased at
recent conference in Michigan

A Responsidle Cere® Company

& m MICHIGAN ENGINEERING “
Diversified CPC Int'l

MET@;X VOLVO HALDOR TOPSOE (1)
Volvo Group Trucks
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Outline

Contents lists available at SciVerse ScienceDirect

oAbO ut the D M E Val ue Chal n g (‘ ‘ Journal of Natural Gas Science and Engineering

journal homepage: www.elsevier.com/locate/jngse .

° P I'Oj e CtS Invited review

Introduction and advancement of a new clean global fuel: The status of DM
developments in China and beyond

*Economics S e s

Gas Technology Institute. Unied States
“Rondld A Sills, LLC. United States

oNext Steps Fer s s REERNER

Artice history The last two decades saw the emergence of a new multi-source, multi-market fuel, Dimethyl Ether or
ved 5 September 2011 DME Prioc to 1990, DME had only found limited commercial use as an aerosol propellant along with
ived in revised form propane and butane as a green replacement for the chlorofluoro-hydrocarbons whidh were outlawed

axMly ‘i 2 because of their detrimental impact on the ozone layer. DME is an environmentally benign, non-texic,

PY Key M e SS ag eS Acopind A8 ey 002 biodegradable product with physical properties similar to LPG. Global DME annual produdion
capacity is approximately 10 million metric tons and actual market use is reported to be about 3 million

A(\Mt\hﬂt— metric tons — a remarkable increase from the 200000 metric tons market demand in the early 00s.

el O Nearly all of the DME is produced in China from coal-derived methanol via the well known catalytic

OME dehydration process where two molecules of methanol readt to form one moleaule of DME and one

Natunl gas conversion molecule of water. DME is the fastest-growing methanal derivative, yet is still an emerging business with

Synthesis gas lots of upside opportunities combined with significant challenges. A number of other DME plants are in

Methanol different stages of development around the world including Egypt, Middle East and Indonesia, all of them

LIG blend stock natural gas based. Sweden is the leader in the development of bio-DME produced through the gasifi-

Diesel substiviee cation and conversion of black liquor, a byprodudt in Sweden's paper and pulp industry

Caton ok Nearly all of today's DME is used as a blend stock for LPG which in turn is primarily used for cooking

’L“"q“’_'fﬁ”*;"mdwmg“ and heating. At blending levels below 20 vol X, the existing LPG blending facilities, local distribution

infrastructure and end-use equipment can be used with minimal (if any) modifications — making for
easy marketing. Currently, efforts are underway o commercialize DME as a high-quality diesel alter-
native. Technical issues such as new fuel injection systems and new fuel additives have been solved and
solutions are currently being tested in fleets. This review will describe the histary, status and future of
DME as a global fuel alternative and how it has and will be changing the global methanol industry.

© 2012 Elsevier BV. All rights reserved.

http://www.sciencedirect.com/science/article/pii/
S1875510012000650
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Cost of Methanol and DME

et S e M ethanol
Gas Production —

Dehydration & — DME

Distillation

Bases
« Natural Gas @ $4/MMBtu

* 5,000 mtpd Methanol Plant @ $750/tpa, $1.3 billion (2013 $)

* 3,500 mtpd DME Plant @ 8% more than methanol plant, $1.4 billion

* 68/71% LHV thermal efficiency, Methanol /IDME respectively

« Capital Costs @ 20% of CAPEX, capital recovery factor for ~12% DCF
ROR after taxes, 20 yr economic life, 100% equity

» Operating Costs @ 6% of CAPEX includes maintenance, supplies, labor, catalyst &
chemicals, electricity & water, general plant overhead and insurance. Process gas include in

cost of natural gas. property taxes not included.
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Cost of Methanol and DME

lllustrative Example

Methanol and DME produced in large-scale plants in U.S. Gulf Coast from natural gas

Bases

*Natural Gas @ $4/MMBtu
5,000 mtpd Methanol Plant
@ $750/tpa

3,500 mtpd DME Plant @
8% more than methanol
plant

*68/71% LHV thermal
efficiency, MeOH/DME
*Capital Costs @ 20%
capital recovery factor for
~12% DCF ROR
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$/MMBtu $16.7/MMBtu

$16.2/MMBtu

1 ($306/MT)
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m Operating Costs

M Matural Gas

Methanol



DME cost of $16.70/MMBtu ($451/MT) is equivalent to $2.10/diesel gal,
which is less than the current diesel price of $3.00/gal (ex-refinery gate)

$2.10/gal diesel
equivalent $3.00/gal
(ex-refinery gate)

$/MMBtu $16.2/MMBLL $16.7/MMBtu Diesel (February 2013)

1 (306/MT) ($45TMT) Retail Price: $4.11/gallon
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Methanol
Source: EIA

Memo: Comparison for illustrative purposes
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this presentation, particularly the International DME Association and its members.

Disclaimer

The lecturers have prepared this presentation utilizing reasonable care and skill in applying
methods of analysis consistent with normal industry practice.

Information contained in these materials or presented orally at this meeting, either in
prepared remarks or in response to questions, contains forward-looking statements. The
lecturers believes that it has a reasonable basis for making such forward-looking statements.
Such statements should not be a substitute for the exercise of one’s own due diligence and
judgment. No implied warranty of merchantability or fithess for a particular purpose shall
apply.
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