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EXECUTIVE SUMMARY 

OVERVIEW 
{ȅƴǘƘŜƴƻƭ 9ƴŜǊƎȅ /ƻǊǇƻǊŀǘƛƻƴ όΨ{ȅƴǘƘŜƴƻƭΩύ, a private company, has developed a patented,

1
 thermo-chemical 

platform using a uniquely designed catalyst that converts sustainable, low-cost, biomass,
2
 natural gas or coal into 

transportation fuels, chemicals and alcohols
3
. Using biomass as the feedstock, Sythenol has a processing and 

feedstock cost of about US $0.87/gallon.  

With the technology almost ready to market, the company is now seeking a $930k round of financing to complete 
more rigorous third-party testing of its catalyst and process. To date, it has concluded the initial development 
(Phase I) with validated

4
 yields in the order of 110 gallons of alcohol per dry ton of biomass (or equivalent amount 

of natural gas). Since 2005 a total of $5.5m has been invested, almost all of it on developing the catalyst, the 
balance on peripherals.

5
 

TECHNOLOGY  
Synthenol's platform consists of a customized gasification reactor (well-known technology) that creates Syngas 
from a feedstock. This gas is then prepared and sent through Synthenol's patented, non-precious-metal catalytic 
processor where it is converted into four varying quantities of gas: Methanol (40%), Ethanol (40%), Propanol (15%) 
and Butanol (5%) and convertible to liquids in the same ratio

6
.  

The unique characteristics of the catalyst provide substantial cost advantages versus other producers' processes, 
including significantly lower capital and operating costs. And when natural gas is used as the feedstock, a hydrogen 
by-product becomes available further enhancing the processing economics.  

 

 

                                                           
1 Synthenol's first Patent was approved in June 10 2008 (#US 7384987).  A second Patent (International) application was filed on June 22nd 2009 
   (# PCT/US09/48132) 
2
 Called "feedstock" this  biomass is everything from grass cuttings, municipal waste, agricultural waste,  forestry waste and convertible into 

  alcohols for further use (high value chemicals and transportation fuels) 
3
 For brevity, this document uses "alcohols" as a  reference to chemicals, alcohols and transportation fuels 

4 See "Testing" by University of British Columbia in Appendix A 
5 Gasification reactor primarily    
6
 With further refinement made into a broad range of chemicals and transportation fuels using widely available technology 
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VALIDATION PHASE 
The company is now ready to take its next logical step (Phase II) and have its technology tested at the Gas 
Technology Institute (GTI) at Des Plaines, Illinois (close by Chicago's O'Hare Intl. Airport).  

This evaluation program, using GTI's pilot gasification plant, will corroborate Synthenol's costs, its yields and the 
economic viability of producing alcohols from various feedstocks using its proprietary catalyst. However, since GTI 
is not set up to run biomass, it will only test with natural gas - but the results obtained will be very closely 
representative of using biomass.   

Concurrently, and in coordination with the University of British Columbia, the company will work to improve 
catalyst efficiencies and test the effect of various contaminants on its performance and stability characteristics. 
The company believes it can improve its yield and reach between 122 and 143 gallons per dry ton of feedstock (or 
equivalent in natural gas) within about a year of starting the test phase.    

{ȅƴǘƘŜƴƻƭΩǎ /ŀǘŀƭȅǎǘ ¸ƛŜƭŘǎ .ŀǎŜŘ ƻƴ LƳǇǊƻǾŜŘ 9ŦŦƛŎƛŜƴŎȅ 

 
CURRENT  FUTURE 

Theoretical Yield (gpt)
7
 300 300 300 300 

Gasification Efficiency (%) 67* 70 70 75 

Catalyst Efficiency (%) 55 58 60 63 

Actual Yield (gpt) 110** 122 126 142 

                                                                                 *  Carbon conversion.  ** Currently highest in the industry 

FUNDING 
{ȅƴǘƘŜƴƻƭΩǎ ǊŜǉǳƛǊŜǎ Ϸ930,000 to complete the testing of the catalysts at GTI in order to validate the economic 
viability of the technology. The funds cover activity in 2012 and will be disbursed accordingly:   

 

Use of Funds 

University Of British Columbia   $      60,000     

GTI  Tests       350,000     

Management  &  Technical Staff       260,000     

Office Expenses/Operating costs       140,000 

Travel           45,000      

Legal & Accounting         10,000 

Patent Fees         65,000 

                   Total    $930,000 

 
With a natural gas feedstock and processing cost of $1.58/g for Ethanol alone, GTI's appraisal will become very 
persuasive with the financial community as a prelude to Phase III. After testing is completed in about four months, 
a pilot plant will be built for the biomass to evaluate scale up parameters. For natural gas going directly to a fully 
commercial plant will be possible as the scaling will be determinable from GTI's tests.

8
  

                                                           
7 Gallons per dry ton of feedstock or its equivalent 
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PRIVATE PLACEMENT 
In order to carry out the third-party testing and associated activities, the company proposes to offer 930,000 
common shares at $1.00 a share to raise $930,000.  

CORPORATE STRUCTURE  
Synthenol Energy Corporation has 3,603,741 common shares issued and outstanding with approximately 92 
shareholders. The primary shareholder is Michael Jackson who directly and indirectly controls 1,075,100 Common 
shares equivalent to 30% of the issued and outstanding shares. The other major shareholders are Wood Energy 
Resources LLC who control 469,787 (13%), Iris International Holdings Limited that control 487,300 (13.5% ) and 
Montilla Capital 279,401 (7.7%). The shares have a current value of approximately $1.25 per share based on 
previously audited value of the catalyst less debt. The company has issued options to Management of 360,000 
shares at $0.75c per share in lieu of salary for 2011.  

BUSINESS PLAN 
The business strategy is to license the technology to:   

¶ Build smaller thermo-chemical plants processing 350 tpd of biomass of which 300 tpd will be utilized to 
produce 12mm gpy of liquid/year with 50 tpd utilized for production of 2 MWe of power to run the plant  

¶ Build a larger natural gas to liquid fuel plants producing 100mm gpy of mixed alcohol plus 56.6mm kg of 
hydrogen utilizing approximately 26.8 BSCF per year.  

Once the results have been validated by GTI, NRC Canada will be contracted to perform a modeling program to 
scale up for commercial application. The typical operating costs and margins for a producer using natural gas as 
feedstock as shown:  

  

Proforma - Natural Gas Plant Producing 100 mmgpy Mixed Fuels + Hydrogen 

Sales  (000s) Year 1  Year 2     Year 3 Year 4 

Mixed Alcohol - 100 mm gpy $265,000 $278,250 $278,250 $278,250 

Hydrogen -  56.6mm Kg py $141,483 $141,483 $141,483 $141,483 

Total Revenue $406,483 $419,733 $419,733 $419,733 

     
Expenses (000's) 

    
   Total Costs $248,155 $249,745 $249,745 $249,745 

   EBITDA $158,327 $169,987 $169,987 $169,987 

 

ASSUMPTIONS  

Production: mixed alcohol 100,000,000 gals/year Cost to produce Hydrogen excl. Gas * $1.15/gallon 

Efficiency Increase  yield in  year 2- 5                 105%  Hydrogen Royalty $0.06/kg 

Price  $2.65/gallon No of days (24 hours) operating per year 330 days  

Royalty fee $0.06/gallon Conversion - SCF = 1 gallon mixed alcohol    268 SCF = 1 gallon 

Hydrogen yields (in thousands) 5,659,000 tons Natural Gas required:  Per Billion SCF     26.8 per billion SCF 

Hydrogen (thousands) 56,593,000 kg Power requirements  8 Mwe    

Price per Kg/gallon $2.50/kg gallon Cost of Hydrogen production * $1.15/kg 

  
Cost of gas $4/mmBTU 0.004/SCF 

* Reference DOE 
 

  

 

                                                                                                                                                                                           
8
 The commercial plants will be built by Synthenol licensees. Plants using natural gas will go straight to commercial operation after GTI's 

   testing as scale-up will be highly predictable. However for plants using biomass feedstock a demonstration operation is required in order to 
   ascertain the correct  processing parameters required for the wide variety of biomass types used.  
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SYNTHENOL'S LICENSING REVENUES 

Proforma - Synthenol's Revenue from Licensees 

 

Year 1 Year 2 Year 3 Year 4 Year 5 

Licensees  (cumulative) 3 6 9 12 15 

Gallons Produced (Millions) 36 72 115.29 153.72 223.65 

Revenue      

Licensing Fee $750,000 $750,000 $750,000 $750,000 $750,000 

Royalty 6c /gallon $2,160,000 $4,320,000 $6,917,400 $9,223,200 $13,419,000 

Gross Income $2,910,000 $5,070,000 $7,667,400 $9,973,200 $14,160,000 

Expenses      

 $1,502,000 $1,640,000 $1,857,400 $1,993,440 $2,341,384 

EBITDA $1,408,000 $3,430,000 $5,810,000 $7,979,760 $11,818,616 

      

 

ASSUMPTIONS (to above) 

Alcohol Yield Years 1 & 2 110/ton of biomass 

Alcohol Yield Yearsr 3 & 4  122/ton of biomass 

Alcohol Yield  Yearr 5  142/ton of biomass 

Gallons produced year 1 & 2 12 million 

Gallons produced year 3 & 4 12.81 million 

Gallons produced year 5 14.91 million 

Processing capacity (alcohol & power) 350 tons/day 

Operating per year 350 days 

Licensing fee per new licensee (initial) $250,000 

Royalty fee per gallon $0.06 

 
 
COMPETITIVE OVERVIEW 
There are four other (known) companies with catalyst development: Dow Chemical, Fulcrum Energy, Enerkem and 
Abengoa. None of these companies have yet commercialized their processes.  

Essentially, Synthenol licensees will be competing with existing corn, sugar and wheat ethanol production facilities, 
and in due course when commercialized, with cellulosic enzymatic and biological ethanol producers such as Iogen, 
Lignol, Poet, Abengoa, Coskata and others. 

However, we believe that the technology with the lowest production cost will become the industry leader and that 
{ȅƴǘƘŜƴƻƭΩǎ ƭƛŎŜƴǎŜŜǎ ǿƛƭƭ achieve that title by producing ethanol and mixed alcohols for <$0.87/gallon from 
biomass and <$1.38 from an equivalent volume of natural gas.   

The company does not believe that any single ethanol producing method will prevail to the exclusion of others as 
every ethanol producer whether from biomass, natural gas, biogas, coal, corn wheat and/or sugar is vital in 
providing the RFS2 program's volumes and meeting the mandated ethanol requirements (to reduce our 
dependence on imported oil and reduce urban air pollution).  

In the 2nd generation, advanced biofuels and chemicals segment, there are essentially three broad genres of 
technology for converting biomass to fuels and high value chemicals, they are: 
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2nd Generation Technologies vs. Synthenol 

TECHNOLOGY FEEDSTOCK END ALCOHOL 

    Fermentation                                       Ą Corn/Sugar                Ą Ethanol 

    Enzymatic Hydrolysis                          Ą Cellulosic                   Ą Ethanol 

    Thermo-chemical w/Fermentation  Ą Biomass                     Ą Ethanol 

 
SYNTHENOL  
    Thermo-chemical                                Ą 
                                                                   Ą 

 
 
Biomass or Coal       Ą 
Natural Gas              Ą 

  

Ethanol (40%) 
Methanol (40%) 
Propanol (15%) 
Butanol (5%) 

 
MILESTONES ACHIEVED 
Synthenol has achieved significant milestones in the biofuel space, including: 

1. Yield of 110 gallons of mixed alcohol from 1 equivalent ton of biomass   

2. University of British Columbia (UBC) ǾŀƭƛŘŀǘŜŘ {ȅƴǘƘŜƴƻƭΩǎ ƭŀō ǊŜǎǳƭǘǎ ǘƻ ŎƻƴǘƛƴǳŜ ŀ ǇǊƻƎǊŀƳ ǘƻ ŜƴƘŀƴŎŜ 
efficiency and productivity 

3. One patent issued, another pending (U.S. and International) 

4. Developed program for GTI to undertake tests of catalyst including volume yields  

5. Developed specification with three gasification companies as source for best-suited gasifier for the 
Synthenol process  

6. Agreement with Sud-Chemie (global catalyst company) for pilot/commercial scale catalyst manufacturing. 
Sud-Chemie has already produced a batch of the company's our catalyst for UBC and others to test 

7. Interest from Jacobs Engineering, AMEC and Black & Veatch to provide EPC to construct commercial plants 

8. Signed up three pre-commercial licensees which are subject to validating commercialization (American, 
Australian and German companies). 
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TECHNOLOGY PATHWAYS 
 

 
 
ABOUT THE FOUR LIQUIDS PRODUCED 
Each gallon of production is initially four gasses, and in varying, but consistent volumes. These are converted to 
liquid for their various uses. However, it is possible, though not accomplished to date, that any one of the four 
gasses can be the predominant alcohol.  

For example, a catalyst being developed at the University of North Dakota, from DOE funding, is ready to begin 
testing trials with Synthenol. Their catalyst would be an adjunct to Synthenol's process. The catalyst will produce 
iButanol (currently selling for $5/gallon).  

Additionally, the University of British Columbia will be working on the catalyst to increase the ratios of Ethanol and 
Propanol.  

A firm in Australia is working to adjust a secondary process to convert  Synthenol's gasses to produce bio-jet fuel.   

Synthenol's mixed alcohols comprise of Ethanol (40%), Methanol (40%), Propanol (15%), and Butanol (5%) and UBC 
will work on increasing selectivity towards ethanol and Propanol by reducing Methanol. 

¶ Ethanol is used primarily as an oxygenate additive to gasoline (from 10% -E10 to 85% - E85).  
Ethanol has recently been trading at $2.32/gallon. 

¶ Methanol is used in the production of bio-diesel and plastics. Bio-diesel production requires 
approximately 10% methanol by volume and is used as a raw material and chemical reactant to 
produce specialty plastics, produce formaldehyde & resins, as an antifreeze, solvent, fuel, windshield 
washer fluid, and as a denaturant for ethyl alcohol. Methanol is currently trading at $1.38 a gallon 

¶ Propanol is a chemical alcohol that dissolves a wide range of compounds. It is also relatively non-
toxic and evaporates quickly and is used widely as a solvent and as a cleaning fluid, especially for 
dissolving contaminants such as oil. It can also be used to remove stains from most fabrics, wool, 
cotton etc and to remove brake fluid traces from hydraulic disk brake systems. In addition is can be 
used to clean oil ōŀǎŜŘ ǇǊƻŘǳŎǘǎ ǎƻ ǘƘŀǘ ǘƘŜȅ Ƴŀȅ ōŜ ǊŜǳǎŜŘΣ ŎƻƳƳƻƴƭȅ ƪƴƻǿƴ ŀǎ ΨǊŜǇŀƛƴǘƛƴƎΩΦ 
Propanol has recently been trading above $5 gallon   
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¶ Butanol is used in the chemical industry with multiple applications and is an ideal drop in fuel which 
can be blended up to 16% into gasoline. Butanol has recently been trading above $5 a gallon 

¶ Hydrogen  (H2) is widely used for the hydrogenation of vegetable and animal oils and fats and also 
finds uses in the metallurgy field because of its ability to reduce metal oxides and prevent oxidation 
of metals in heat treating certain metals and alloys. H2is extensively used in the synthesis of 
ammonia and in petroleum refining operations. Liquefied hydrogen has been used primarily as a 
rocket fuel for combustion with oxygen or fluorine, and as a propellant for nuclear-powered rockets 
and space vehicles. Hydrogen sells for approximately $2.50 per kg/gallon. 
 

Pr od u cer  Mar g in  f o r  Fou r  Alcoh o ls f r om  Biom ass  (w/ o govt . subsidies)  

    

ALCOHOL YIELD 
SELLING PRICE 

(FOB PLANT) 
FEEDSTOCK & 

PRODUCTION 
OVERHEAD EBITDA  

Methanol 40% 1.15 0.87 0.20 0.03 

Ethanol  40% 2.00 0.87 0.20 0.37 

Propanol 15% 5.50 0.87 0.20 0.66 

Butanol 5% 5.25 0.87 0.20 0.21 

   
Synthenol Fee  - 0.06 

    
Margin  $1.22 

 

Note: While Methanol only achieves a very small margin, it is more than made up by the higher value alcohols 
yielding an EBITDA per gallon produced of $1.22 (9% margin). 

COLLABORATION 
¶ University of British Columbia (UBC) 

Synthenol proposes to enter into a strategic Collaborative Agreement with UBC under the direction of 
Dr. Kevin Smith to continue testing the catalyst and enhancing the efficiencies. This program will take 
approximately 9 to 12 months   

¶ National Research Council of Canada (NRC) 
NRC has agreed to provide technical assistance in modeling projections for Synthenol 

¶ Gas Technology Institute (GTI) 
D¢L Ƙŀǎ ŀƎǊŜŜŘ ǘƻ ǳƴŘŜǊǘŀƪŜ ŀ ǇǊƻƎǊŀƳ ǘƻ ǘŜǎǘ {ȅƴǘƘŜƴƻƭΩǎ Ŏŀǘŀƭȅǎǘ ǳǎƛƴƎ ƴŀǘǳǊŀƭ Ǝŀǎ ϧ ōƛƻƳŀǎǎΦ 

¶ Sud-Chemie 
Sud-Chemie, one of the largest catalyst companies in the world, has agreed to produce our catalyst 
and has provided us with a sample batch which UBC has validated. 

 

MANAGEMENT AND TECHNICAL TEAM 
Once GTI's testing has proven the economic viability the company will be ready to raise further capital to develop 
the management infrastructure and working capital. This will be used to develop the technology further and 
develop licensing plans with potential licensees who will raise their own capital for their plants. 

Synthenol has a strong team of chemical engineers and professional managers to call on who understand both the 
chemical and technical facets of the biofuel industry as well as possessing a business culture with extensive 
expertise in creating successful business enterprises. The team will be formalized as soon as the catalyst has been 
fully validated. 
 

Mr. Michael Jackson, CEO   
Mr Jackson graduated from the University of Cape Town, South Africa where he practiced law for 11 years 
before immigrating to Canada and has over 30 years of legal, investment banking and business 
development expertise.  Mr Jackson founded and operated a number of successful private and public 
companies and is a major shareholder of Synthenol (28%).  Mr Jackson was founder and CEO of  Hillcon 
Developments Ltd. a multi-family real estate development company which had a project value of $600 
million.  In 2002 Mr Jackson founded Polygosis Software, a software development company that licensed 
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software platforms internationally which was sold in 2005 and has been CEO of Syntec Biofuel Inc  
όΨ{ȅƴǘŜŎΩ -the original developers of the catalyst)  and Synthenol Energy Corporation since January 2006.  

Dr George Kosanovich. PhD 
Dr. Kosanovich was Chief Executive Officer of Syntec from April, 2007 until August 2008 and is now a 
consultant on an as needed basis.  During the previous six years he had been working as a consultant to 
Canadian forestry companies with a special emphasis on developing biomass to biofuels technology and 
business development.  He was the President and CEO of three different entities including two publicly 
traded companies.  In these assignments, he led each of the companies to significant growth and 
improved earnings.   Before that Dr. Kosanovich spent 23 years with OxyChem in increasingly responsible 
positions much of which dealt with creating and growing ventures.  He holds a Ph.D. in chemical 
engineering from SUNY/Buffalo and attended the PMD program at the Harvard Business School.  

Timothy A. Meterko, B.Sc. 
Mr. Meterko was Chief Technical Officer of Syntec from April, 2007 until August 2008 and is available as a 
consultant on an as needed basis.  Mr. Meterko has over 30 years of business development experience 
with Fortune 500 Companies such as OxyChem, Corning, and (the former) Pennwalt Corporation where he 
held positions at all these companies of increasing responsibility in R&D, Engineering, Manufacturing, and 
Business Development. Mr. Meterko obtained his Bachelor of Science and Master of Engineering degrees 
from SUNY/Buffalo, has attended the Executive Training Program of Harvard Business School Club of 
Buffalo, the AMA Management Course, and The Blanchard Situational Leadership Program, among others.  
IŜ ǿŀǎ ǇǊŜǾƛƻǳǎƭȅ ƴŀƳŜŘ hȄȅ/ƘŜƳΩǎ LƴǾŜƴǘƻǊ ƻŦ ǘƘŜ ¸ŜŀǊΣ ŀƴŘ ƘƻƭŘǎ н ¦{ ǇŀǘŜƴǘǎ ŦƻǊ ƴŜǿ ŜƭŜŎǘǊƻƴƛŎ 
packaging materials.  He also received a Corning citation for development and technology transfer of on-
line testing equipment for optical fiber manufacturing.  Mr. Meterko has spent the previous 5 years as 
consultant to a Canadian forestry company focused on the gasification of biomass, and the conversion of 
syngas to biofuels. 

Dr. Caili Su, PhD. Senior Scientist  
Ms Su , was a Senior Scientist at Syntec Research from April 2005 until mid 2009 . Ms Su has over 17 years 
of experience in R&D, product and process development for commercialization, working with both 
emerging and well-established national companies. Prior to Synthenol, Caili held a number of senior 
research and leadership positions with Membrane Reactor Technologies (Canada), AIST (Japan), and the 
Lanzhou Institute of Chemical Physics (China).  Caili holds several patents related to catalyst technology 
and is the published author, and co-author, over 20 papers in areas of catalysis, separation, and process 
technologies. Caili holds a B.S. in Organic Chemistry from Nanjing University, M.S. in Physical Chemistry 
from Lanzhou Institute of Chemical Physics, and received her Ph.D from Tsinghua University.  

Dr. Calvin Bartholomew PhD 
Scientific advisor was, until recent retirement, Professor of Chemical Engineering, Head of Catalysis 
Laboratory at Brigham Young University.  B.E.S. Chemical Engineering, Brigham Young University, M.S. 
Chemical Engineering, Stanford, Ph.D. Chemical Engineering, Stanford. Dr. Bartholomew has spent the last 
38 years conducting research on heterogeneous catalysis, combustion, catalyst design, reaction kinetics, 
catalyst deactivation and Fischer-Tropsch synthesis.  He is author and co-author of 5 books and 120 peer-
reviewed papers with emphasis on catalyst design, syngas production/conversion catalysis, selective 
catalysis reduction of NOx.  Dr. Bartholomew established the BYU Catalysis Laboratory in 1973 and is a 
member of the American Chemical Society, American Institute of Chemical Engineers, California Catalysis 
Club, and Rocky Mountain Fuel Society (founder).  He is the recipient of numerous awards and accolades 
including Pope Professor of Chemical Engineering from 1997 to 2002. Dr. Bartholomew was bestowed 
with a Lifetime Achievement Award from the American Chemical Society in 2005. 

Dr Kevin Smith.PhD  
Dr Smith will head up SynthenƻƭΩǎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳ ŀǘ ¦./Φ  5Ǌ {ƳƛǘƘΣ tǊƻŦŜǎǎƻǊ ƻŦ 
Chemical and Biological Engineering at the University of British Columbia, has more than 25 years 
experience in applied catalysis research that has focused on issues related to the Canadian energy scene.  
His primary interests are in C1-catalysis and upgrading Canadian oil sands.  He has published widely in the 
areas of alcohol synthesis from syngas, methane conversion, hydro treating and hydro cracking of heavy 
oils.  He is the author of three patents and has edited several journal Special Issue publications.  In 
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addition to more than 70 papers published in respected scientific journals, he has more than 60 
conference presentations and has given a number of invited talks.  He is the recipient of Canadian Council 
of Professional Engineers Medal for Distinction in Engineering Education (2006) and the APEGBC Teaching 
Award for Excellence in Engineering and Geosciences (2005).  He was elected Fellow of the CIC in 2004. 

Nancy Ross. (B.Sc)  
Ms Ross headed the research center for Synthenol Biofuel from 2006-2009 overseeing the research team 
of PhD scientists who were working on the catalyst development. Ms Ross brings 15 years of technical and 
management experience to the company.  

 

 

 

 

 

 

 

 

 

 
iml 1/12/12 
Executive Summary - Version 2012-01b 


