
The future of energy now…



What is BTEWhat is BTE
A Global Alternate Energy Company

OurOur CompanyCompany

� Producer of renewable BioCrude Oil energy via 
various “BTE Proprietary” pyrolysis gasification 
technology from recycled, solid biomass & algae

� Produces BioCrude Oil (bio-oil) for replacement fossil 
crude oil refining into high quality fuel alternatives 
such as “Green” Gasoline, Diesel, Jet Fuels, and 
thousands of industry chemicals. 

� Will be able to fine tune the BioCrude Oil production 
properties for production of BioSNG, Syngas, 
Methanol, Butanol & Hydrogen as alternate energy 
needs may arise in the future.



What is BTEWhat is BTE
A Global Alternate Energy Company

OurOur CompanyCompany

� Help local communities by lowering energy costs, increase 
employment, instill area recycling, financially support local 
charitable organizations and activities, establish 
scholarships and endowments for education and research 
efforts, work with local government for the betterment of all.

� Significantly reduce global pollution and foreign oil 
dependence of world wide communities.

� Scalable BTE units for use in co-op’s and light industry also 
easily deployable and will greatly benefit use in national 
disaster and catastrophic relief efforts by being local and 
ready.



Presentation ContextPresentation Context
OurOur CompanyCompany



The BTE VisionThe BTE Vision

Create a sustainable domestic Biofuel industry which will:

1. Make alternate fuels and energy from renewable 
annual biomass. 

2. Enhances the national energy security of America and 
other countries.

3. Reduces a communities dependence on fossil fuels.
4. Benefits the environment by reducing pollution, waste 

and greenhouse gases.
5. Creates local economic opportunities nationwide and 

worldwide.

OurOur CompanyCompany



The BTE MissionThe BTE Mission

Our company was founded for the purpose of 
transforming our abundant renewable biomass 
resources into high performance cost competitive 
Biofuels. To achieve this, we will target our research & 
development, and prototypes toward deploying 
BioRefineries integrated with the local communities in  
public and private partnerships.

OurOur CompanyCompany



BTEBTE’’s Strategys Strategy

Long Term Strategic Goals:

To develop sustainable, non-polluting, inexpensive 
biomass technologies which allow for the production  
of bio-fuels nationwide and to reduce or eliminate 
dependence on oil by helping to create new domestic  
bio-industries supporting the Federal Government’s 
goal of reducing gasoline use by 20% by 2017.

OurOur CompanyCompany



Goals of The CompanyGoals of The Company

� Continuously research and develop the most 
means of creating renewable cost effective
fuels.

� Form a biomass recycling model working with  
communities to recycle waste into fuel feed 
stock.

� Engineer a variety of processing plants to 
change biomass into BioCrude oil and direct 
fuel replacements.

� Establish Carbon Sequestration systems for 
partner companies thereby enabling Carbon 
Credits to be received by industries and 
manufacturing plants.

OurOur CompanyCompany



Goals of The CompanyGoals of The Company

� Create advanced Biofuels from BioCrude 
Oil for sell to existing fossil oil refineries 
as well as to new formed micro-refineries.

� Expand regionally and country wide, via 
by franchising, selling and leasing both 
small and mid scale processors both 
nationally and worldwide. 

� Establish larger scale BTE BioCrude Oil 
production facilities nationwide and 
worldwide.

OurOur CompanyCompany



US Energy SituationUS Energy Situation

How have Biofuels from Biomass become a necessity?

The SituationThe Situation

World petroleum reserves



Development of our Present Development of our Present 
Energy Situation?Energy Situation?

How did the U.S. get to this point ?

US Petroleum 
Production

American Institute for Economic Research

The SituationThe Situation

World oil discoveries yearly 



External factors in Energy Prices?External factors in Energy Prices?
Where are Foreign Energy imports coming from?

American Institute for Economic Research

The SituationThe Situation

The Price of oil in 
constant dollars

(orange)

Oil prices in real terms have gone up to 
Beyond where they were in the 1970’s



Results of this Situation:Results of this Situation:

Looking at the overall picture…..

Source: zFacts.com

The SituationThe Situation



US Policy on BiomassUS Policy on Biomass

Major Policy Shifts, Key Legislation, and Federal F unding 
Levels for Biomass-Related RD&D, 1995-2007

The SituationThe Situation



Current Public WasteCurrent Public Waste
The SituationThe Situation



Current Fuel UsageCurrent Fuel Usage
The SituationThe Situation



Projected UsagesProjected Usages

Fuel consumption for the coming years…

The SituationThe Situation

Non-renewable
fuel production
is projected to peak
in the coming years

With population growth 
fuel consumption will 
rise 3 fold by 2050



The BTE ProcessThe BTE Process
Our SolutionOur Solution

Electricity Production

Heating

Replacement Fuel



Biomass Energy SourcesBiomass Energy Sources
� Micro biotic feed stocks:

� Algae Farms
� Other microbial growths

� Solid Organic matter:
� Leaves & Mulch
� Lawn & Harvest  plant cuttings

� Wood chips & Sawdust
� Cardboard, paper, etc…

� Waste cooking oils:
� Yellow grease 
� Brown grease

� Waste land agriculture:
� Switchgrass

Our SolutionOur Solution

None of these compete with food crops!!!



BioBio--Oil General PropertiesOil General Properties
Our SolutionOur Solution



Biomass PropertiesBiomass Properties
Our SolutionOur Solution



BioBio--Oil PropertiesOil Properties
Our SolutionOur Solution



BioBio--Oil PropertiesOil Properties
Our SolutionOur Solution



BioBio--Oil PropertiesOil Properties
Our SolutionOur Solution



Qualities of BioQualities of Bio--OilOil
Our SolutionOur Solution



BioBio--Oil PropertiesOil Properties
Our SolutionOur Solution



BioBio--Oil ComparisonsOil Comparisons
Bio-Oil has approximately half of the heating value of light or heavy 
fuel oil on an equal volume basis, its viscosity, ash, sulfur, nitrogen 
content, and NOx emission are less than that of heavy fuel oil. Bio-
Oil’s advantages over fuel oil are that it releases almost no SOx and 
50% less NOx emissions in gas turbines. Bio-Oil has a lower pour 
point than both heavy and light fuel oils

Our SolutionOur Solution



BioBio--Oil ComparisonsOil Comparisons
Although CO and particulate emissions were higher than diesel, tests 
showed that NOx emissions were about half that from diesel fuel and 
the SO2 emission levels were too low to be detected by the 
instrumentation

Our SolutionOur Solution

BUT just wait………… There is a BETTER way to come…….



The MicroThe Micro--Algae DifferenceAlgae Difference
Oil Yield per acre per year of algae 
compared to various oilseed crops:

Our SolutionOur Solution

Algae 5 000 - 15000 
gallons/acre

Oil Palm 635 gallons/acre
Coconut 287 gallons/acre
Jatropha 207 gallons/acre
Rapeseed/Canola        127 gallons./acre
Peanut 113 gallons/acre
Sunflower 102 gallons/acre
Safflower 83 gallons/acre
Soybean 48 gallons/acre
Hemp 39 gallons/acre
Corn 18 gallons/acre

*Sources : http://www.unh.edu/p2/biodiesel/article_alge.html , 

http://oakhavenpc.org/cultivating_algae.htm



The MicroThe Micro--Algae DifferenceAlgae Difference
Basic Stats: 

Our SolutionOur Solution

� US consumes 60 billion gallons of petroleum diesel and 
120 billion gallons of gasoline per annum

� US needs about 140.8 billion gallons of biodiesel per 
annum to replace all the transportation fuels used

� Equivalent acreage required if using soybean to produce 
biodiesel:  2,970 million acres (1,094.2  mill ha) 

� Total area of algae ponds required to produce biodiesel to 
replace all petroleum transportation fuels: 9.5 million 
acres ( 3.5  million ha)

� Crude oil import bill of US per annum:$100-150 billion



The MicroThe Micro--Algae DifferenceAlgae Difference

Microalgae advantages:

Our SolutionOur Solution

� Higher photosynthetic efficiency
� Larger biomass yields
� Faster growth rates
� Easy to industrialize and 
commercialize
� Cultures: 5-days 
� 10 years cell culture engineering



The MicroThe Micro--Algae DifferenceAlgae Difference

Products from Algae: 

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference

Our Strain of Interest: Various Strains dependent upon BTE 
production facility climates at different locations  

Our SolutionOur Solution

light microscope electron microscope



The MicroThe Micro--Algae DifferenceAlgae Difference

By using cell biotechnology and changing the nutrit ion 
metabolism pathways, the green photoautotrophic cel ls 
(AC cells) are transformed to heterotrophic cells ( HC cells)

Our SolutionOur Solution

Photoautotrophic heterotrophic photoautotrophic hetero trophic

(in liquid medium) (on agar plates)



The MicroThe Micro--Algae DifferenceAlgae Difference

Minimal Yields:

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference
Product yields of micro-algae by various gasification 
technologies at temperature of 500 �` , heating rate 
of 600 �` /s and sweeping gas flow rate of 0.4m3/h.

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference

Dried micro-algae from growth cultures

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference

Bio-Oil yields from micro-algae pyrolysis

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference
Comparison of typical properties of fossil oil and fast-
pyrolysis oil of wood and HC.

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference

Biodiesel Production from Micro-algae 
Oil (Using Bio-Oil to make Biodiesel)

Our SolutionOur Solution

Growth of HC cells (A), 
powder of HC cells (B) 
and microalgal oil from 
HC cells (C).



The MicroThe Micro--Algae DifferenceAlgae Difference

Cost Estimates (2006):

Our SolutionOur Solution



The MicroThe Micro--Algae DifferenceAlgae Difference

Summary of Research Findings:

Our SolutionOur Solution

� Heterotrophic growth of Chlorella protothecoides results in 
the accumulation of a large amount of lipids in cells, which is 
about 4 times of that in AC control. By using HC cells rich in 
lipids as biomass for pyrolysis and biodiesel preparation, we 
can get high yield and high quantity bio-fuel.

� A new process, which combines biotechnology with biofuels
production, is a feasible and effective method for the 
production of high yield and high quality fuel oils from 
microalgae. 

� Our method to produce biofuels from microalgae has great 
commercial potential for liquid fuel production



BTE Generated ProductsBTE Generated Products
(Main Product)(Main Product)

BioCrude oil - Using Fischer-Tropsch process from which 
are derived:

� Synthetic “green” gasoline – very pure gasoline
� Synthetic “green” diesel - clean diesel (better than 

Biodiesel)

(both are non-polluting carbon neutral fuels usable in 
cars without modification)

� Thousands of chemical products – as currently 
generated by petroleum refineries and micro-refineries.

BioCrude Oil – “Soon to be a One-to-One”
REPLACEMENT for standard petroleum light-crude oil

Our SolutionOur Solution



BTE Generated ProductsBTE Generated Products
(Additional Products)(Additional Products)

� Methanol - A high performance automotive fuel

� Hydrogen - Future fuel cell energy as well as the 
chemical industry today

� Synthetic Natural Gas (SNG) – Natural Gas 
replacement

� Bio-Synthesis Gas (BSG) - Can be run in 
inexpensively modified vehicles.

� Butanol - A gasoline / heating & cooking fuel 
substitute.

Our SolutionOur Solution



Our Process SchematicsOur Process Schematics
Our SolutionOur Solution

Biomass and algae can be turned into Bio-Crude Oil which can be refined 
into fuels and polymers just like regular crude oil. 



How BTE Makes its ProductsHow BTE Makes its Products

Using our new state-of-the-art proprietary
BioCrude Oil processors 

Small and Medium scale units for to the light industry 
while our larger-scale BTE BioCrude Oil production 
facilities will be established nationwide and worldwide to 
make an even higher energy-content bio-crude oil for 
sell to refineries.

� The BioCrude Oil processing plant can make energy 
dense equivalent of regular fossil crude oil for 
relatively less energy inputs than gasification.

� Modifications to the BTE process can produce 
syngas with different proportions to extract gases 
such as Synthesis gas (direct substitute for propane 
and natural gas), hydrogen (for the future economy), 
methane (natural gas), etc…

Key TechnologiesKey Technologies



BioCrude Oil Process Flow BioCrude Oil Process Flow 
(Small/Medium(Small/Medium--Scale Units)Scale Units)

Key TechnologiesKey Technologies

Typical flow for the production of BioCrude oil



The BTE BioThe BTE Bio--Refinery Cycle Refinery Cycle 
(Larger Scale)(Larger Scale)

Key TechnologiesKey Technologies

The carbon cycle is kept in balance by using renewable fuels 
rather than fossil fuels.



Large BioLarge Bio--Refinery Cost EstimatesRefinery Cost Estimates

Key TechnologiesKey Technologies



BioCrude Oil ProductionBioCrude Oil Production
Key TechnologiesKey Technologies

1) Feedstock is taken from
biomass or…

Algae is grown in a 
controlled environment
with a doubling time in 
hours. ½ is harvested
per day.

2) The algae is dried 
passively (solar heat) and 
actively (centrifuge) and 
the water is recycled for 
reuse

3) The lipids in the algae are 
converted into BCO by pyrolysis
(heating and quenching).

The energy 
density and 
chemical 
properties of this 
algae based 
BCO are very 
similar to regular 
crude oil



Production & Final ProductsProduction & Final Products

Key TechnologiesKey Technologies

Synthesis gas can produce several final
products but takes more energy to process.

BioCrude can by made from 
pyrolysis and can create products
for many industries

Pyrolysis is the most cost effective means of 
processing biomass because it requires less heat, 
but can produce high energy density products.



Product Distribution CycleProduct Distribution Cycle
Key TechnologiesKey Technologies



Benefits to EnvironmentBenefits to Environment
52-86% reduction
in greenhouse gas 
emissions over gasoline

Negligible particulates 
and gaseous pollutants

Virtually all byproducts 
are either recycled or 
resalable

Renewable resources!!!

Improvements to Our LivesImprovements to Our Lives



BTEBTE’’s Benefitss Benefits
� Local alternative fuels and heating oils

produced from renewable feed stocks.

� Helps recycle waste products that might be 
dumped in landfills.

� Does not compete with food crops.

� Can be produced for lower cost per barrel than 
conventional standard light fossil crude oil. 

� Lowers inflation and the cost of doing 
business by lowering energy costs

Improvements to Our LivesImprovements to Our Lives



BTEBTE’’s Benefitss Benefits

� Increase Domestic Energy production
(Foreign oil independence!!!)

� Ecologically sound renewable energy 
supply

� Value from low/negative cost feedstocks

� Creation of a new industry in local areas 
(i.e. new employment)

� Enable local industries to receive Carbon 
Credits for Carbon Sequestration efforts by 
partnering with BTE.

Improvements to Our LivesImprovements to Our Lives



Benefits of BTEBenefits of BTE’’s  Biomass Fuelss  Biomass Fuels

� Creates new jobs and community 
independence.

� Helps increase foreign oil exports thus 
enhancing national economic security and 
stability.

� Carbon neutral fuel only puts back into the air 
the CO 2 that was absorbed by the plants 

� Doesn’t release carbon sequestered into the 
ground like fossil fuels do

� Helps mitigate greenhouse gases climate 
change

Improvements to Our LivesImprovements to Our Lives



How is BTE Different?How is BTE Different?

� BTE BioCrude Oil generators be shipped 
worldwide to help countries and communities 
setup and local energy efforts.

� Small to medium scale units for a BioCrude oil 
processors for use in  Co-op’s, and light industria l 
use.

� Our algae alternative to biomass as a feed stock 
can double in size every quickly for rapid 
production.

� Many different alternative fuel products can be 
made from BioCrude Oil which include Syngas, 
BioSNG, Methanol, Butanol, Green Gasoline, Green 
Diesel, Hydrogen, polymers and plastics.

AdvantagesAdvantages



Work PlanWork Plan

� BioCrude Oil generator – under development 

� Manufacturing and Sales of BTE BioCrude Oil 
generators.

� Research and engineer new energy dense, 
strains of Algae to add feed stock for BCO 
generators

� Continue to partner with companies in various 
industries like oil refineries, automobile, 
marine shipping and airline industries, as well 
as other industries 

� Continue to seek funding from investors and 
companies.

Plan of DevelopmentPlan of Development



Next Generations : BioCrude Oil Next Generations : BioCrude Oil 
Production & MicroProduction & Micro--RefineriesRefineries

� BTE’s production of BioCrude oil
will encourage small scale refineries that will
be able to meet the stringent EPA standards
and licensing procedures because they make

far less waste from Biofuel refinement.

� As production ramps up, we will
Work on higher capacity algae fed BioCrude 
Plants and refineries, we will also add new 
Innovations such as solar and wind power
To increase energy efficiency.

Plan of DevelopmentPlan of Development



BTE TeamBTE Team
Summary of BTESummary of BTE

*    near completion
**   multiple degrees
*** 20 years business experience

� President/CEO – Lonnie Cumberland (Ph.D*., M. Sc**, MBA*)

� Vice President/CIO – Joseph Mehl (M. Sc*,MBA*)

� CFO -- Michael Loberiza (MD***)

� Chief Scientist – Samy Sadaka (Ph.D., P.E., P. Eng.)

� Chief Engineer – Yaniv Barad (Ph.D., M. Sc)

� Chief Research Scientist – Haihao Sun (Ph.D., MD)

� Chief Marketing & Sales – Roger Scott

� International Marketing & Sales – Yair Rajwan (Ph.D.)



BTE PartnersBTE Partners

Oil Refineries:
� AGE Refining, Inc. 
� Somerset Energy Refining

Automotive Industry
� Audi of America, Inc.
� BMW of North America, LLC
� Fuji Heavy Industries, Ltd – Subaru (Tokyo, Japan)
� Isuzu Motors America, LLC
� Kia Motors America
� PSA Peugeot Citroen (Poissy, France)

Airline Industry
� Sky West Airlines
� US Airways

Global Industry
� Titan Worldwide (Thunder Bay, Canada)

As well as a number of additional forward-
thinking energy conscious companies…

University 
Collaborators

Below lists some organizations, in various levels of talks, or who have now joined BTE in 
support of our Alternate Energy efforts. 

We sincerely hope that you will consider joining our efforts as well:



SummarySummary

1. BTE “proprietary” generators are 
Innovative and cost effective alternative 
fuel pathways.

2. Provide carbon sequestration value as a 
BTE revenue stream for partner 
companies to receive carbon credits .

3. Lowers national fuel costs by using 
renewable waste biomass that does not 
compete with national food-stocks.

4. Small-Scale units allow for ease of 
transport to local and worldwide 
customers quickly.

5. Strongly integrates BTE with local 
communities & businesses.

Summary of BTESummary of BTE

At minimum our plants are carbon neutral



SummarySummary

6. The BTE Business model
(Local Sustainability Model “LSM”)

encourages public recycling, “ Green”
responsibility, and planet 
conservation idea.

6. Significantly lowers emissions & 
greenhouse gases.

7. Greatly reduces a country’s 
dependence upon foreign oil imports.

8. Creates renewable clean crude oil
that will eventually completely replace 
fossil crude oil.

9. Makes use of algae as a rapidly 
growing feed that creates energy 
dense oil

Summary of BTESummary of BTE

Here are some examples of BCO plants already built



Contact InformationContact Information

B.T.E.
Biofuels Technologies Enterprises, Inc.

2510 Warren Ave, Suite 3338,
Cheyenne, Wyoming 82001

� Lonnie Cumberland (President/CEO/CTO)
� Phone: 313-333-2935
� E-mail: Lonnie@biofuelstechnologyinc.com

� Roger K. Scott (Chief of Marketing & Sales)
� Phone: 702-443-3170

� E-mail: Roger@biofuelstechnologying.com

Summary of BTESummary of BTE



Contact InformationContact Information

Involvement Activities: 

� Physically building the BioCrude Oil unit for scale up to commercial sizes

� Focusing on raising investment for:
� The First prototype BioCrude Oil generator.
� Equipment Research & Development in collaboration with BTE scientist and US and 

Canadian academic institutions.
� Design and Analysis efforts.
� Scaling up of prototype unit for the first BioCrude Oil Production Facility

Summary of BTESummary of BTE

Titan Worldwide Inc.

701 Montreal Street
Thunder Bay, Ontario, Canada P7E 3P2

� Jay Currie (President/CEO)

� Phone: 807-474-5337
� E-mail: jcurrie@titanworldwide.com



The BTE VisionThe BTE Vision
Summary of BTESummary of BTE

Thank You…

Get involved now, for the future of our 
children, our nation, and our planet…..


