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Bioeconomy = Biobased Manufacturing
Biofuels and non-food biobased products

A flake of Super B =
Slurper absorbs nearly F—'{ : iy
2,000 times its own )
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To attract investment capital, first-to-market biobased products must beat...

1. established petroleum- or natural gas-based products manufactured in fully-
depreciated assets
2. other biobased substitutes

Requires...
 demonstrated, low-cost and sustainable feedstock production
e |lowest-cost logistics and conversion processes (including economies-of-scale)
e innovative conversion technologies (intellectual property protection)




http://www.istockphoto.com/stock-photo-5990146-farmer-and-computer.php



iR

Biobased manufacturing involves economies-of-scale

Capital Unit Cost vs Annual Capacity
Biofuels Facility
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EOS dominate feedstock logistics costs
(but not feedstock costs)

Plant Size Optimization
Plant Scale Factor = 0.6; Transportation Factor=1.5
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Figure 5. Unit cost of biofuels production versus plant size.

© 2007 Society of Chemical Industry and John Wiley & Sons, Ltd |[Mark Wright and Robert C. Brown, Biofuels, Bioprod. Bioref.
1:191-200 (2007); DOI: 10.1002/bbb

Likely that LAC would ship fuels to U.S.






Future locations for biofeedstock production defined
by Net Primary Productivity

2,600 gC/m?/year

Net Primary Productivity (gC/m?2/year)
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- U.S. DOS engagement with LAC for

biobased manufacturing

U.S. Caribbean Basin Economic Recovery Act (CBERA)

Countries in Central America and the Caribbean may export ethanol derived from
regional feedstocks to the U.S. duty free

Currently, CBERA countries (e.g., Costa Rica, El Salvador, Jamaica and Trinidad and
Tobago) import hydrous ethanol, mainly from Europe and Brazil, and process it into
dehydrated ethanol for export to the U.S.

> CBERA countries face U.S. tariff quota for ethanol derived from non-regional
feedstocks (equal to 7% of the U.S. annual ethanol consumption)

US-Brazil Memorandum of Understanding on biofuels

Assists third-party countries to develop domestic biofuels industries

> MOU partners include Inter-American Development Bank (IDB), United Nations
Foundation (UNF) and Organization of American States (OAS)

In 2008, Honduras was selected to participate

> OAS providing $250,000-300,000 for 500 gal/day (180,000 gal/yr) pilot sugar cane
ethanol plant in Honduras
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USDA-LAC scientific collaborations for biobased manufacturing

Example A: Tri-lateral collaboration on non-grain energy sorghum biomass

Initiated in 2011 (still under development)...

» Argentina: Estacion Experimental Agropecuaria Obispo Colombres (EEAOC),
Instituto Nacional de Tecnologia Agropecuaria (INTA), Ministerio de Agricultura,
and Maizar (corn and sorghum trade association)

» Uruguay: Instituto Nacional de Investigacion Agropecuraria (INIA)

» U.S.: Agricultural Research Service

Potential research topics...
> sorghum biomass genetic improvement
> developing sustainable production systems
> assessing whole system sustainability
> increasing biomass processing efficiency for biofuel production
> transferring new technologies/information to commercial partners





USDA-LAC scientific collaborations for biobased manufacturing

Example B: Cellulosic ethanol from a plentiful, non-food
agricultural waste (coffee)

® One of the most important agricultural

commodities in the world (and Latin Am.)

e 7.8 million MT (2009)
e beanis 55% of the coffee cherry

® Current uses for coffee waste (pulp and husk)
utilize only a fraction of available quantity

(fertilizers, livestock feed, compost)

Collaborators

USDA developed mutant yeast to convert
coffee bean wastes to ethanol, generating
higher returns and reducing unwanted
environmental impacts

USDA-ARS (USA)

FNC / Cenicafé (Colombia)
Universidad de Caldas (Colombia)
University of Georgia (USA)
Illinois State University (USA)

EPCA (Environment and Climate Partnership
of the Americas )





Future possibility...
distributed bio-oil production via pyrolysis

Biomass Local
Source

Can pyrolyze any

biomass
Centralized .
Collaborators: Consumers Refinery
USDA-ARS

University of Pretoria
South African Pulp & Paper Inst.
Embrapa (Brazil)
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Dominican Energy Matrix

Dominican Republic is highly dependent on imported fossil fuels(an 87%
share of the consumption matrix). As of 2010 it amounted to total imports of
51.7 Millones bbls. which translates into US$3,465 MM *.

Matriz Energética

Biomasa
0.3%

Energia Importada Hidrocarburos
87% - 51.7 MM Barriles

- 3,465 MM US$

Hidroeléctrica
2%

* Source::Foreing Exchange Department, Banco Central de la Republica Dominicana.





Major biofuels barriers

Lack of knowledge and information (regarding technologies).
Scarce development of agricultural side of production chain.
Lack of knowledge of decision makers regarding biofuels issues.
Normative Gap.

Oligopolic Sugarcane Industry.

Lack of interinstitutional integration( including private sector).

No local financing and lack of “warrant fund” for biofuels projects.
Little access to foreign financing and cooperation.

Little Regional Integration

Absence of a local liquid biofuels market(Need for a blending
Mandate).

Fledgling Biomass Market.(Only three suppliers with high
dependence on residual biomass with high degree of geographical
dispersion)





Energy crops Yaw

a) Existing energy crops:
«Jatropha curcas (non-edible oil crop)
«Sorghum bicolor (Sweet sorghum: Bioethanol), at a trial stage.

eSaccharum officinarum: 100% for sugar production.By-products: a) bagasse
used for cogeneration,meeting mill energy needs during harvesting season
and b)molasses: used mostly by rum distilleries and to a lesser degree as
livestock feed.

*Dedicated energy crops: C-4 grasses such as King Grass, at initial stage of
development.

*Elaeis guineensis(Oil Palm): grown for edible oil production only.
There is a modest waste vegetable oil based biodiesel production, but it does

not have a critical mass to make a significant cotribution to the development of
a biodiesel program(barely a 2% of total yearly consumption).

b) Potential Oil Crops:
» Copaifera langsdorfii (Copaiba: non-edible crop oil).
» King Grass, Arundo donax : (C-4 biomass grasses)
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Normative activities o

Approval of Law 57-07 and its Application, which are meant to
encourage and facilitate the development of Renewable Energy
Projects(Including Biofuels).

Resolution MIC:163-CNE:522, which authorizes blending up to a
20% of biodiesel(B-20) with diesel starting 1/31/2010 (With an initial
blending level of 5%). Rather than a Blending Mandate it is a
Blending Authorization).

Ongoing activities:
Biofuels Blending and Commercialization Norm (National Enegy

Comision- Ministry of Trade and Commerce) Pending task:
Socialization with REFIDOMSA(Dominican Petroleum Refinery).





Projects under development Q.

KOAR ENERGY DOMINICANA was granted a Definitive Concession for the
development of a biomass based electric generation project with an
installed capacity of 1 MW. The biomass convertion technology is
gasification using a “Downdraft Gasifier” to produce Synyhesis Gas to
generate electricity under the concept of “Distributed Generation”.

Globasol Biofuels, S.A., was granted a Definitive Concession for the
development of a Biodiesel project based on the non-edible oil crop
Jatropha curcas and to a lesser extent Castor Plant with an estimated
planted area of 37,000 has. and a projected annual production of 18MM
galons.

RJS GROUP,was granted a Definitive Concession for the development of a
Sweet Sorghum based Bioethanol project. Projected planted area: 45,000
has.

Induspalma Dominicana, S.A., was granted a Provisional Concession to
carry out the prospective studies for the installation of a Lagoon Biodigester
which will produce biogas from palm oil residues. 1 MW installed capacity.

Norte Biodiesel, S.A., was granted a Provisional Concession to carry out
studies aimed at increasing its biodiesel production up to 438,000 gls./yr.
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Projects under development

Sociedad Comercial Cristobal Colon (Sugar Mill),was granted a
Provisional Concession for the instalation of a 7 MW Turbogenerator in
order to guarantee a reliable electric generation from the bagasse during
the whole harvesting season(November-May).

Stimulating industrial competitiveness through biomass-based, grid-
connected electricity generation (GEF-ONUDI-CNE-CNZFE-Otros...
OEA?).Biomass based electric generation. Projected Installed capacity: 3
MW. Convertion technology: three possible choices based on boimass
boilers(Rankine cycle).This projecto will be developed by a textile
industrial consurtium.

Bioenergy Program Support Complementary Studies (Technical
Cooperation ATN/OC-12919-DR granted by the Interamerican
Development Bank), which makes for a valuable input for the
development of a sugarcane based Biorefinery.

Programa Institucional de Biocombustibles en flota vehicular.

Programa de identificacion de potenciales de Biomasa y su aplicacion en
los sectores productivos.
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Suggested strategies ¢

Development and/or improvement of agricultural side of biofuels
production chain(including incentives to small-medium farmers).
Creation and encouragement of local biofuels market (staring with
a 5% Blending Mandate ).

Creation of a Private-Public Alliance made up of Academic
(Universities) and Goverment Institutions such as the Ministry of
Agriculture, The State Sugar Consortium, The Sugar Institute , etc.
Creation of a Task Force to facilitate and speed up the issuance
of Permits.

Encourage the creation of a local biomass market in connection
with the industrial sector's growing demand for biomass as
feedstock as a result of their switching from fuel oil based boilers
to biomass bollers as evidenced in the textile industry and more
recent developments in distilleries(rum production) and industrial
laundry services.

an





wy ENERGIA

SOMOS LO QUE CREEMOS

COMISION
‘/E NACIONAL DE

Thanks for your attention!
fgomez@cne.gov.do





		Current biofuels trends in Dominican Republic�  

		Slide Number 2

		Major biofuels barriers

		Energy crops 

		Normative activities

		Projects under development

		Projects under development

		Suggested strategies

		  Thanks for your attention! �   fgomez@cne.gov.do���




4t International Conference on Biofuels Standards:

Current Issues, Future Trends
NIST Campus, Gaithersburg, Maryland, USA

El Salvador: Biofuels Perspectives

November - 2012

EL SALVADOR

nnnnnnnnnnnnnnnnnn





Socio-Economic Data

==
El Salvador total area accounts for about 21,000
km? (8,124 mi? ), with a population of about 6.1 ;: .
million in the country and almost 3 million living ,\
in the US. |

Statistics for national living in El Salvador:

= 52.7% women and 47.3% men.
= 62.5% urban and 37.5% rural.

= US currency since 2001.

= Per capita monthly income: US$479.00. —

El Salvador.

EEE_I (Tf:fh Divisién Politica Administrativa

* Households under poverty line: 38.48%.

»= Remittances: US$3,649 millions (16% of
GDP); remittances recipients: 21.3% of

total country households.






Why Biofuels in El Salvador?

National Energy Policy:

Diversify energy matrix
Reduce dependence on foreign energy resources

Decrease fuel emission contaminants

National Socio-Economic Policies:

Reduce balance of trade

Promote rural development and job creation
Enable private and public sector capacity building
Facilitate industry development

Stimulate technology transfer

Encourage the use of idle land

O
Z
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Consejo Nacional de Energia





Biofuel Production Installed Capacity

Plant Name Output
La Cabaia Sugar Mill 31.5K gal/day
Dehydration Plant: GASOHOL 35 Million gal/year
Dehydration Plant: ARF 60 Million gal/year

Plant Name Output
Bioenergia S.A 5K-25K gal/day
Pilot Plant: CENTA 2.5K gal/year

CNE

Consejo Nacional de Energia





Past and Current Biofuels Activities

Central America Technical Standards for Biodiesel (approved) and

Ethanol (pending)

Feasibility Study for the Production of Ethanol from Sugar Cane in El
Salvador - (IADB-FGV)

Action Plan for Biofuels Development in El Salvador -(IADB)

Technical and Policy Assistance for Biofuel Market Development in El
Salvador - (US-Brazil MOU)

Feasibility Study for Distillery Expansions at Existing Sugar Mills in El
Salvador - (US-Brazil MOU)

Strategic Evaluation Assessment of Biofuels — (Ministry of Environment)
Technical Meeting and Field Trip in Brazil - (US-Brazil MOU)
Biofuel Legislation Proposal at the President Office - (under review)

2013 Ethanol Use Pilot Project: 35 vehicle fleet - (US-Brazil MOU) CHE
oEsnn





Biofuels: The Way Ahead

Continue working with the President’s staff to get the Biofuel Law

proposal sent to the National Congress

Continue building up national institutional capacity to support
biofuels research (especially biodiesel feedstock), development

and implementation

Strengthen channels of collaboration with cooperation agencies,

multilateral institutions, regional initiatives and other countries

Develop an Action Plan to augment general-public knowledge

relating to biofuels opportunities and challenges
Demystify biofuels myths

Food vs Fuel debate
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ILUC issues

Consejo Nacional de Energia





Thank you!

Manuel Cerrato
Director of Fuels
National Energy Council

El Salvador
mcerrato@cne.gob.sv
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BIOCOMBUSTIBLES
GUATEMALA

Ministerio de Energia y Minas
4th. International Conference on Boifuels Standards.
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REPUBLICA DE GUATEMALA
P m CAPITAL:

m Guatemala
m EXTENSION TERRITORIAL:
m 108.889 Km?
e m POBLACION:

m 14.713.763 habitantes
(proyectado 2011)

m IDIOMA OFICIAL:
m Espanol
m MONEDA:
m El Quetzal
m TIPO DE CAMBIO:
m USS1,00=Q7.92

BELICE






Energy Sector Characteristics

» The main sources of energy in

Guatemala include: Final Consumption 2010

> Mineral Carbon Total

> Hidroenergy Petroleum
° (Geoenergy i i
W Derivatives

\‘r' |

> Sugarcane bagasse (Biomass) 33.0%
° Petroleum derivatives
Petroleum Liquid Gas (PLG)
Gasoline 11.4%
Diesel Oil 14.6% 8.2%
Kerosene
Fuel Oil

Petcoke 7% Electricity
8.8%

Ministerio de Energia y Minas
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ENERGIA ELECTRICA

Hidroenergl'a Generacion x tipo de combustible 2010
Diesel Oil Orimulsion
] 0.1% 0.0%
Geoeneria Fuel Gil - "
22,99 Hidroenergia
43.3%
Bagazo
de cafna
Carbdn
, Mineral
Mineral \—I
Fuel Oli - Bagazode Geoenergia
Cafia 3.0%
17.5%

Gobieno de Guatemala

Ministerio de Energia y Minas






Current Status

ETHANOL BIODIESEL

>
>

Law of Fuel Alcohol,

Decree 17-85 and a
destilery

was installed as part of pilot
plan for use of “gasohol”

Industry established, with
exapnsion capacity.

>

Incipient, but in
development.

There are current efforts
focused on the use of
recycled oils (self-
consumption)

Research is being carried out
on sweet sorgo.
Currently, there are no
regulations for the
commercialization of
biodiesel in Guatemala.

e

“*






Conclusions

» Guatemala is aware of the importance of the combined use
of renewable sources of energy and petroleum based fuels.

» Guatemala is searching for an effective way of introducing
the use of biofuels in order to reconcile legal, economical
and social aspects corresponding to its reality as a Country.






MUCHAS GRACIAS
POR SU ATENCION

Gobierno de Guatemala

Ministerio de Energia y Minas
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By Niconor Reece
Project Engineer- Biofuels
Petroleum Corporation of Jamaica’s
Centre of Excellence for Sustainable Energy Developments
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Jamaica Overview:
Selected Indicators - 201 |

* Population: 2,709,300

« GDP: J$ 1,266.6 billion (US$14.2 billion)
e Inflation Dec/Dec.: 6%

* Trade Balance: ]$-4,990.5 billion (US$-56 billion)
e Oil Imports: 19.5 million barrels of oil

e Qil Import bill: J$177.0 billion (US$1.9 billion)

e Electricity Generation: 4,137,000 MWh per annum

* Renewable Energy Inputs: 2,012,000 Barrels of Oil per annum
e Value of Renewable Energy : UJ$18.3 billion (US$205 million)

e Sugar Exports: J$5,535.8 million (US$62.2 million)
* Unemployment Rate: 12.6% (male 9.3%, female 16.7%)
Sources:

The Planning Institute of Jamaica, Economic and Social Survey of Jamaica, 201 | and PCJ’s Centre
of Excellence for Sustainable Energy Developments





INTRODUCTION

The National Energy Policy (2009 — 2030) was approved by
Cabinet and promulgated.

Ethanol in gasoline (E10) was established as a national fuel
formulation in 2008.

Jamaica has suitable lands for the revitalization of the sugar
industry and the production of ethanol for 10% blending in
gasoline.

Some of these lands can support biomass and biodiesel crops
for supplemental fuel to ensure economic cogeneration and
biodiesel operations.

Government has privatized its 71% holdings in the sugar sector.

The fluctuation in sugar prices and the changes in quotas and
marketing approach related to international trade agreements
presents an opportunity for sugarcane diversification.

Oil price volatility has served to heighten public awareness and
interest in pursuing alternative energy options.





Energy Supply Matrix 2008 - 2030

B Petroleum M Natural Gas M Petcoke/Coal M Renewables

Other

2008 2015* 2020*

2030*






Oil Imports - 201 |

® Petrojam Imports

Marketing
Companies

m Bauxite
Companies

® Road & Rail
W Electricity

Generation

M Bauxite/Alumina
Processing

® Shipping

® Aviation

W Residential

= Other Manufacturinsg





Renewable Energy Barrels of Oil Equivalents

Categories Sources 2005 2011p 2015
Actuals Actuals Forecast
Hydropower generation JPS 105,104 94,228 138,996
Waste to Energy generation NSWMA 0 0 288,114
Bagasse for factories & MoAF & 529,553 427,380 706,107
cogeneration SIRI
Solar energy generation Vendors 9,618 30,285 44,411
Wind energy generation WWFL & 34,532 57,000 77,128
JPS
Fuelwoods — includes local coal MSTEM & 1,001,000 1,120,370 1,120,370
and charcoal use - p Forestry
‘ Dept.
Biofuels Use for Transport * Petrojam
-Bioethanol & Biodiesel & PCJ 0 371,947 427,940
TOTAL (Boe) 1,679,807 2,101,210 2,803,066

*p - Preliminary figures






2015 Barrels of Oil Equivalents by Renewable Energy Sources

Renewable
Energy

12.4%
Oil Imports G T

87.6%

wre  Wind ygrg
1% 2% 59

E10 & B5

16% Bagasse Cogen

26%

Solar
2%

Fuelwood
38%

FUTURE: R.E. VALUE - US$315 M/Yr.





Sugar Sector Lands

@ Major city Land use class 1998 (Area)
— Roads I Fields (585,843 ha)
—— Rail roads - Plantations (87,200 ha)
D Parishes [l Bauxite Extraction (7,923 ha)
Sugar factories Bamboo (45,891 ha)

% Closed or due for closure

% Existing






Legislative and Regulatory
Framework

e National Energy Policy (2009 — 2030)

e EI0 Mandate & ASTM EI0Q Fuel Standard
* Biofuels Policy (2010-2030) - drdft

* B5 ASTM Biodiesel Fuel Standard — draft

* Vehicle Importation Tax Regime





Agreements

Changes to the Sugar Protocol under the Cotonou
Agreement of the World Trade Organization (WTO)

Jamaica’s Country Strategy | (2006 —2013) and
Accompanying Measures

Trilateral Memorandum of Understanding, Jamaica-Brazil-
USA

Jamaica’s Country Strategy Il (2006 — 2020) and
Accompanying Measures

EI0 exemption for fishing vessels.
Sugar Sector Privatization Agreements

Research Partnership Agreements with the Ministry of
Agriculture and Fisheries Bodles Agricultural Research
Station and the Caribbean Agricultural Research and
Development Institute





Research and Development

EIO
* Country Strategy for the Adaptation of the Sugar Industry
e Muhkeriji Sugar Ethanol Study, 2004

e United Nations Economic Commission for Latin America and the Caribbean’s
Renewable Energies Potential, 2005

* EI0 Rollout Strategy & Action Plan, 2008

* United States Trade Development Association’s Biofuels Assessment, 2010
2011

» Technical Assistance for Biofuels Development by Winrock International

e Llandel Mills Biomass Assessment for the Sugar Sector

» Carbon Emissions Reduction Project Identification & Notifications

* FAO, Food and Agriculture Biofuels Report: prospects, risks and opportunities
2012

o Office of Utilities Regulation’s Renewable Energy Bidding Guideline

* Feed-InTariff (FIT) Assessment by Trama TechnoAmbiental






Entrepreneurial Actions

EIO

 Establishment of Ethanol Distillation Plants by:
° Petrojam Ethanol Ltd., 1985
o ED&F Man, 1997
° Jamaica Broilers Ethanol Ltd., 2005

e Ethanol trade with the USA and Brazil under
the Caribbean Basin Initiative (CBI), 1985

e EIOQ distribution to local consumers through
Petrojam and Marketing Companies, 2008

e Sugar Sector Transformation & Privatization,
201 |





Structural Changes

2006

Government owned 71%

of the sugar estates.

Unit cost of production
was 26 cents per Ib.

Sugar price 13.09 cents
per |b.

Industry cane
productivity was 67
tonnes per hectare

Oil Imports for
Transport Sector were
6.4 million barrels

2011

Government privatized
its sugar estate holdings

Unit cost of production
was =23 cents per Ib.

Sugar price 20.18 cents
per |b.

Industry cane
productivity was 54.7
tonnes per hectare

Oil imports for
transport sector were
=5.6 million barrels





Research and Development

B5

 Biodiesel Feedstock research and procurement
 Biodiesel Cultivation Land Suitability Survey
¢ Incentives for Biodiesel Production

 Biodiesel Value Chain Analysis





Entrepreneurial Actions

B5

e Biodiesel feedstock cultivation, harvest and
processing

* Waste Vegetable Oil collection and processing
plants:
> National Bakery,

(0]

Happy Foods Ltd.,,

(0]

University of the West Indies,
RYCO

others

(0]

(0]





Blending Approach
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Capacity Building

* Private Sector Champions

* Public Sector Agencies:

° Ministry of Science, Technology, Energy and
Mining (MSTEM),

° Ministry of Agriculture and Fisheries (MoAF),
> Petroleum Corporation of Jamaica (PCJ),

° Jamaica Cane Product Sales Ltd.

° Sugar Industry Research Institute (SIRI),

o Caribbean Agricultural Research and
Development Institute (CARDI).





| Biofuels Investment Incentives
Incentives ___|Area of impact [Purpose _______|Benefits _________

Duty relief on Distribution Reduce vehicle costs  Twenty percent (20%)

agricultural
vehicles.

Duty relief on
agricultural
equipment,
machinery and
products.

Production

Production

Duty relief on

raw materials

Income Tax
Relief for
Farmers

concessionary duty rates

Reduce investment General Consumption Tax
capital for agro-business (GCT) exemptions on certain
start-up items

Reduce investment Common External Tariff (CET)
capital for agro-business and stamp duty exemptions
start-up on raw material imports.

Exemption from:
« Income tax for 10 years
« GCT for 10 years on

capital equipment





Biofuels Investment Incentives

4 Incentives

Area of

impact

Purpose Benefit

Customs User Fee

Modernization of
Industry

Accelerated
Depreciation

Production

Production

Production

Reduce the startup Wiaiver of 2% Customs
capital of new User Fee

businesses

Reduces the cost of Waiver of General
machinery for Consumption Tax
manufacturing chargeable on the

acquisition of machinery

Reduces taxable income 50% of the full cost of

of the business machinery within the |t
year, and 50% in the
second year.





Next Steps:

Seek additional funding for Biodiesel

Development Initiatives

* Expand the varietal trials, using the best varieties

* Incorporate waste vegetable oil processing into
demonstration projects

e Collect cost information to support financial
analyses

e Meet with Associations of small farmers to share
best practice information

e Seek support to develop Biofuels quality testing
capacity
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(876)929-5280 ext. 343

Petroleum Corporation of Jamaica’s

Centre of Excellence for Sustainable Energy Developments
36 Trafalgar Road,

Kingston 10
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The Proven Concept &
Implementation Model in

Jatropha Cultivation
&
Biofuel Production
via
Nano-Emulsion & Polarization
Technology

Presented by :
Zurina Amnan, Group CEO, BIONAS

BIT's 2"d New Energy Forum 2012
19-21 October 2012






JATROPHA PLANTATION & BIOFUEL PROGRAM WORLDWIDE
MAIN CHALLENGES :

e Labour Intensive — Harvesting is done on daily basis. Only
fruits which are yellow and black can be collected.

e Low yield/production — lack of knowledge and technology.

e Unavailability of Feedstocks — Average buy back market price
of jatropha harvests (seeds) worldwide is at US$100 — USS$150
per ton and not attractive to the farmers.

e Land for Jatropha cultivation - lease, rent or buy.

e Bio-diesel production via “Transesterification” which normally
uses methanol derives from petroleum sources and energy
intensive. Turning Jatropha bio-diesel to meet EN14214 with
minus 21C pour point requires the said methyl ester to be
fractionated twice and this process is very energy intensive
and very costly.





Harvest all year round — labour intensive
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BIONAS CONCEPT & TECHNOLOGY :

e FREE Jatropha Seeds for 4 hectares per person/farmer to gain
access for FREE Land and FREE Workers.

e Guarantee buy back of harvests at US$260 - USS400 per ton has
increased the number of farmers planting on their own land which
guarantee the sustainability supply of feedstocks.

e Capability to buy back the harvests at high price due to :

- Biofuels produced via Polarization and Nano-Emulsion
Technology which is very cost effective;

- No investment for a new set up of Refinery; and

- Making use of the existing infrastructures, blending and storage
facilities at existing refineries, port and airport.

KEY SUCCESS FACTORS
* FREE LAND & FREE WORKERS * GOOD BUY BACK PRICE OF HARVEST *
* POLARIZATION & NANO EMULSION TECHNOLOGY IN BIOFUEL PRODUCTION *





Existing Supply Chain of Biofuel Production

Gas Station Refinery -Transesterification Press Mill Agent Farmers

Savings on refinery (transesterification) is channeled to the existing industries

Polarization
&
Nano-Emulsion
Technology

Minimum Savings
of USD50 Million

Gas Station Press Mill Farmers

Savings on refinery (transesterification) is channeled to the farmers
by offering good buy back price of their harvest

BIONAS Supply Chain of Biofuel Production


























Multlple Branches






Planting in swampy area
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700kgs/hectare/month











Intercropping is encouraged

I






Vi

CURRENT WORLD “WHITE DIESEL” SUPPLIERS

BP [ ASPIRA ] UK license from Lubrizol BIONAS
CHEVRON [ PROFORMIX ] USA license from Lubrizol
LUBRIZOL [ PURINOx ] USA
SHELL [ AQUADIESEL ] AUSTRALIA
TOTAL FINA ELF [ AQUAZOLE ] FRANCE
CAM TECHNOLOGY [ GECAM ] ITALY

There are hundreds of patents on emulsified fuel and numerous successful tests
conducted world-wide. Lubrizol and Chevron has been selling emulsifier and
emulsified fuel and having thousands of vehicles running on them. These
emulsified fuels have received certifications from vehicle manufacturers like
Caterpillar and others. However, those emulsified fuel/diesel is not
biodegradable and milky colour.
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Water in fuel/diesel/petrol yields the following effects:

1.

9

. Water vaporization increases fuel dispersion in the form of smaller droplets. BIONAS
.. Contact surface between fuel and air is increased.
.. Combustion is more efficient.

.. The explosion of excess water into steam and the splitting of water into H2 and O2 will increase power

and fuel economy.

. Reduces combustion temperature peak.(lowers NOXx)
. Particulate formation is reduced (lowers PM)

. Lower emissions: Up to 25% Nox reduction, up to 60% PM reduction, up to 80% smoke reduction,

up to 5% CO2 reduction.

. Better lubricity.

Increased thermal efficiency.

Note: Emulsified diesel/fuel is the only emission-control fuel technology that simultaneously lowers both
PM and NOx. with NO FREE WATER.





Links Dyno Tune

HYPER POWER INTERNATIONAL

TEL:+603-5636-9901
FAX:+603-5636-7701

Links Dyno Tune
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2,500 3,000 3,500

Vehicle : WRW6020

Test Test30

Duration: 0:0:10.925

Date: 12/14/10

Ambient Correction : 2 %

for Petrol Nermally aspirated.
Duration; 0:0:10.925

Date: 12/14/10

Speed : 124 km/h @ 6348 rpm
Power : 83.9 Hp @ 6249 rpm
Torque: 112 Nm @ 4483 rpm
Petrol Ron 97 Esso + G100

4,000

RPM ( rpm)

4,500

5,000 5,500 6,000

Vehicle : wrw6020
Test : Test34
Duration: 0:0:11.927
Date: 12/14/10

Power : 84.5 Hp @ 6234 rpm
Torque: 104 Nm @ 4389 rpm
Petrol Ron97 Shell + B20

DYNO TEST RESULT
MOFAZ is a major name in the
automotive scene in Malaysia &
currently competing in the
Formulal—-Renault 3.5series.

Although MOFAZ added their
G100 additives and BIONAS
mixed with 10% water and 10%
Jatropha additives, the actual
result from the dyno testing
shows increment in horse power
at lower RPM when using Bionas’
B20 Bio-Petrol

Due to presence of bio-
components, the CALORIFIC
VALUE for most of Bionas fuels is
slightly decreases compared to

their corresponding standard
fuels. However, more efficient
burning and better injection

efficiency due to higher viscosity
may counteract this energy loss.

Example of increased Calorific Value :
Reg Heavy Fuel :149,400 Btu/US gallon
B25 HeavyFuel : 152,000 Btu/US gallon





ECONOMICS OVERVIEW

2000 Jatropha trees per hectare;
Distance of 2.5m x 2.5m;

Harvest on the 6™ month, all year round for 50 years
(in tropical climates);

700 kgs per hectare per month

Site clearance — no ploughing, no terracing & no
machineries; cultivation on unutilized land, ex-logging
land and degraded land.

Less maintenance — no pesticide; and

Fertilizer — dried chicken waste





"d month with high yield
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Bionas Press Mill in remote areas































Machines to produce Jatropha seedcake pallet and briguette (Biomass)
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Jatropha Biomass — Pallet & Briquette






Collaboration and Conversion Process

Drop In Additives
produced via

Polarization & Nano-Emulsion Ingredients

Technology

Bio

Multi-feed stocks

Existing Infrastructure Distribution

Y

Crude Oil - Storage /
_ Y Refining : _
Extraction Blending

Retailing =¥ End User

Conventional Fuel ‘ COLLABORATION Renewable Fuel
& CONVERSION






Bionas’ Biofuel Products :-

B20 Bio-petrol

M30 Petrol

B10 - B30 Bio-Diesel

B25 Bio-Heavy Fuel

B25 Bio-Jet Fuel

Bio-Energy Emission Solution (BEES) — Coal Enhancer
Bio-Booster Tablet (Drop In)

NOoO koD E

Produced via
Nano-Emulsion and Polarization Technologies
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For more information, visit us at www.bicfuelbionas.com
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B20 Bio-Petrol & M30 Petrol Commercial Flow Process

Jatropha Extraction Mill &
Bio-Fuel Processing Plant
(Technology Provider)

Additive Ready for
Export Market

Pipeline

Oil Vessel

Bulk
Terminal
(Petrol /
 Gasoline)

Distribution to

Bio-P | & M P | R f
B20 Bio-Petrol & M30 Petrol Ready for Petrol Station

Oil Refinery Export Market





B20 Bio-Petrol & M30 Petrol Commercial Flow Process

1.Bionas Additive is produced from Jatropha Extraction Mill and Bio-Fuel
Processing Plant.

2.Petrol/Gasoline, from Qil Vessels/ Refinery is normally stored in Bulk Terminals.

3.Bionas Additive stored in Bulk Terminals, is ready for sale or export through
Vessels/ Barges.

4.i) A blending storage tank is needed to produce B20 which consist of
80% Petrol, and another 20% Bionas Additive mixed with Booster 0.002% .
i) A blending storage tank is needed to produce M30 consisting of 70%
Petrol and 30% Polarized Bionas Additive mixed with Booster 0.003% .
5.B20 & M30 are ready for distribution to service stations (Consumers).
6.B20 & M30 are ready for export through Vessels/ Barges.

Market Segmentation
Petrol based internal combustion engines i.e. Automobiles, Motorcycles, etc.






BIONAS B20 BIO-PETROL

SPECIFICATION

Analysis B20 Bio-Petrol | ASTM Standard (Petrol) Test Method
Density @ 15°C (kg/L) 0.780 0.710-0.785 ASTM D1298
Appearance Clear Clear Visual
Distillation:
IBP (°C) 53 Max: 70 ASTM D86
90% (°C) 162 Max: 180 ASTM D86
FBP (°C) 190 Max: 205 ASTM D86
Residue (Vol%) 2 Max: 2 ASTM D86
Sulphur (ppm) 1.84 Max: 15 ASTM D5453
RON 105.0 Min 97.0 ASTM D2699






BIONAS M30 PETROL SPECIFICATION

Analysis M30 Petrol |ASTM Standard (Petrol) Test Method
Density @ 15°C (kg/L) 0.778 0.710-0.785 ASTM D1298
Appearance Clear Clear Visual
Distillation:
IBP (°C) 51 Max: 70 ASTM D86
90% (°C) 141 Max: 180 ASTM D86
FBP (°C) 177 Max: 205 ASTM D86
Residue (Vol%) 0.5 Max: 2 ASTM D86
Sulphur (ppm) 0.84 Max: 15 ASTM D1266
RON 122.2 Min: 97.0 ASTM D2699






B30 Bio-Diesel

O B30
== BIO-DIESEL

Nano-Emulsion &
Polarization Technology

Bionas Additive
+Booster 0,003%






B30 Bio-Diesel Commercial Flow Process

Existing Infrastructure

Jatropha Extraction Mill &
Bio-Fuel Processing Plant
{Technology Provider)

Additive Ready for
Export Market

Qil Vessel

Distribution to
Heavy Industries wvia

. . Vessels/Barges & Lorry
B30 Bio-Diesel Tanker to Retail Outlet

St Ready for Export Market (Dil Company)
Oil Refinery





B30 Bio-Diesel Commercial Flow Process

1.Bionas Additive is produced from Jatropha Extraction Mill and Bio-Fuel
Processing Plant for delivery to storage facility at Ports.

2.Diesel, from Qil Vessels/ Refinery is normally stored in Bulk Terminals.

3.Bionas Additive stored in Bulk Terminals at the Port is ready for sale or
export through Vessels/ Barges.

4.A blending tank is required to produce B30 Bio-Diesel consisting of;, 70%
Diesel, 30% Bionas Additive all mixed with Booster 0.003%.

5.B30 Bio-Diesel is ready for distribution to local market and service stations.
6.B30 Bio-Diesel is ready to be exported through Vessels / Barges.

Market Segmentation

Diesel based engines and for industrial heavy machineries.





BIONAS B30 BIO-DIESEL
SPECIFICATION

Analysis B30 Bio-Diesel ASTM .Standard Test Method
(Diesel)

Density at 15°C (kg/L) 0.88 0.81-0.87 ASTM D1298
Flash Point (°C) 160 Min: 60 ASTM D93
Kinematic Viscosity @40°C (cSt) 4.80 1.6-5.8 ASTM D445
Total Sulphur (%mass) 0.05 Max: 0.30 ASTM D4294
Cetane No. 49 Min: 47 ASTM D976
Pour Point (°C) -15 Max: 15 ASTM D97
Distillation @90% Recovery °C 360 Max: 370 ASTM D86
Copper Strip Corrosion 3hrs @ 50 °C (Ma. No.1) 1B 1B ASTM D 130
Ramsbottom Carbon Residue on 10% distillation (wt %) 0.04 0.05 ASTM D524
Sulphated Ash (% mass) <0.001 0.001 ASTM D482






B25 Bio-Heavy Fuel
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B25 Bio-Heavy Fuel Commercial Flow Process

Existing Infrastructure

Jatropha Extraction Mill &
Bio-Fuel Processing Plant
(Technology Provider)

Additive Ready for
Export Market

Qil Vessel

Distribution to

Heavy Industries

via Vessels &
B25 Bio-Heavy Fuel Ready for Road Transport

Export Market

Qil Refinery





B25 Bio-Heavy Fuel Commercial Flow Process

1.Heavy Fuel from Oil Vessels/ Refinery is normally stored in Bulk Terminal.

2.Bionas Additive is produced from Jatropha Extraction Mill and Bio-Fuel
Processing Plant.

3.Bionas Additive stored in Bulk Terminals, is ready for sale or export through
Vessels/ Barges.

4.A blending tank is required to produce B25 Bio-Heavy Fuel consisting of;
75% Heavy Fuel, 25% Bionas Additive mixed with H20.

5.B25 Bio-Heavy Fuel is ready for distribution to Heavy Industries, Power
Plants etc.

6.B25 Bio-Heavy Fuel is ready to be exported through Vessels / Barges.

Market Segmentation

Shipping & Heavy Industry.





BIONAS B25 BIO-HEAVY FUEL
SPECIFICATION

. : ASTM Standard
Analysis B25 Bio-Heavy Fuel Test Method
(Heavy Fuel)

Density (g/mL) 0.9503 Max: 0.960 ASTM D1298
Flash Point (°C) 120 Min: 66 ASTM D93
Kinematic Viscosity @ 50 °C (cSt) 177 Max: 180 ASTM D445
Pour Point (°C) 2 Max: 21 ASTM D97
Total Sulphur (% mass) 1.82 Max: 3.5 ASTM D4294
Sulphated Ash (% wt ) 0.089 Max: 0.1 ASTM D482






B25 Bio-Jet Fuel
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B25 Bio-Jet Fuel Commercial Flow Process

xisting Infrastructure

Fuel QM5

Jatropha Extraction Mill &
Bio-Fuel Processing Plant
(Technology Provider)

Additive Ready for
Export Market via
Air Cargo

O

Fuel QM5

Fuel Ready To
Be Use in
Aircraft






B25 Bio-Jet Fuel Commercial Flow Process

1.Bulk Terminal of associated Oil Company will supply Jet Fuel to airport
storage facilities.

2.Bionas Additive is produced from Jatropha Extraction Mill and Bio-Fuel
Processing Plant.

3.Bionas Addititve stored at airport storage facility, is ready for sale or export
through air cargo.

4.A blending storage tank is needed to produce B25 Bio-Jet Fuel consisting of
75% Jet-Fuel and 25% Bionas Additive mixed with Booster 0.003%.

5.B25 Bio-Jet Fuel is ready for distribution to local and regional airports.

Market Segmentation

Aviation Industry.





Bio-Energy Emission Solution (BEES)
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COAL ENHANCER
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Coal based power generation plant & boilers : Bionas Additive
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For more information, visit us at www.biofuelbionas.com






BiQ-Eany Emission Solution
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Bio-Energy Emission Solution (BEES)
Commercial Flow Process

1.Bionas imports necessary raw materials to its BEES processing plant to
produce BEES.

2.Bionas Additive is mixed with blended raw materials from the Jatropha
Extraction Mill.

3.Imported raw materials are blended in storage facilities before delivery to
BEES processing plant.

4.BEES processing plant produces liquid BEES from blended raw materials.
5.BEES is ready for export and delivery to power plants and boilers.
6.BEES lower emissions from boilers, power plants drastically.

Market Segmentation

Coal based power generation plant & boilers.





Bio-Booster Tablet
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~Smooth Acceleration
+"More Convenient

. «“Increases Acceleration Power

" FUEL PERFORMANCE ADDITIVES HAVE BEEN DEUVERING FLEXIBLE AND ADVANCED SOLUTIONS TO THE EVER - CHANGING
MARKET ENVIRONMENT. OVER MANY VEARS  BID-BODSTER FERFORMANCE  BIO-ADDITIVE PRODUCTS HAVE
HEMONSTRATED BENEFITS IN APPLICATIONS SUCH AS ON-ROAD AND OFF-ROAD PETROL & DIESEL VEHICLES. OUR RARQE OF PRODUCTS
INCLUDES HIIHLY COST EFFECTIVE MULTIFUNCTIONAL PACKAGES AND CUSTOM FORMULATIONS WITH ROVEL COMPONENTRIES THAT
ALLOW MARKETERS TO DIFFERENTIATE THEIR PRODULCTS AND CAPTURE HEW SALES OPPORTUMITIES.
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Bio-Booster Commercial Flow

Bionas imports necessary raw materials to its Bio-Booster
processing plant to produce Bio-Booster.

Bionas Additive is mixed with blended raw materials at the Bio-
Booster processing plant.

Imported raw materials are blended in storage facilities before
delivery to Bio-Booster processing plant.

Bio-Booster processing plant produces tablet and powder form of
Bio-Booster from blended raw materials.

Bio-Booster is ready for export and distribution to local market in
service station (Consumer) and regional airport.

Market Segmentation

Petrol and diesel based engines and aviation.





BIONAS BIO-BOOSTER TABLET

SPECIFICATION

Analysis Bio-Booster Tablet Test Method
Appearance White Crystal Visual
Flash Point (°C) 82 ASTM D92
Sulphur (wt %) n.d. Element Analyzer
Total Acid Number (mg KOH/g) 0.0547 ASTM D974
Total Base Number (mg KOH/g) 0.13 ASTM D2896
Fire Point (°C) 84 ASTM D92






PROPOSED GLOBAL CLEAN ENERGY ECONOMY
DEVELOPMENT PROGRAM

THE GLOBAL CLEAN ENERGY ECONOMY DEVELOPMENT PROGRAM

COMPOSITION
BIONAS’ SAVE REDUCE
BIONAS’ OFFERING BIOFUEL METHANOL FOSSIL FUEL FOREIGN OIL | EMISSION
H20 (%) BIO -PORTION
PRODUCTS (%) (%) (%) IMPORTS (%) (%)
(1]
Application of new
technology. B20 Bio-Petrol 10 - 10 80 (Petrol) 20 70-380
No further
investment on M30 Petrol - 30 3 67 (Petrol) 33 70-80
facilities and
infrastructures.
B10-B30 Bio- .
. - 5-15 10-30 70 —90 (Diesel) 10-30 60 — 86
Diesel
Consumers save 5
—10% on daily fuel
consumption. Super Bio-Jet Fuel - - 1 99 (Jet Fuel) - 60 — 82
Reduce emission
. . e B10-B25 Bio-Jet
with  minimum - 5-15 10 - 25 75— 90 (Jet Fuel) 10 - 25 70-82
: B25 Bio-Heav

Establish new y 25 - 1 74 (Heavy Fuel) 26 70 - 82
global economy Fuel
and create new
employment. Hydro Diesel 25 - 1 74 (Diesel) 26 70-82






Bionas’ offering for the Global Clean Energy Economy
Development Program

* Investments and new technology for renewable fuel,

* formulate the new formula using non-food based multi-feed stocks, water
& methanol;

* implement the cost effective biofuel production system by utilizing the
existing infrastructures, blending and storage facilities at existing refineries,
port and depot;

* perform engine & emission test in collaboration with International Bodies,
Government and Private who will involve in coordination and
implementation of new technology; and

* set up a new standard for biofuel with emphasis on sustainability and
economic development.





		Slide Number 1

		JATROPHA PLANTATION & BIOFUEL PROGRAM WORLDWIDE

		Slide Number 3

		Slide Number 4

		Slide Number 5

		Slide Number 6

		Slide Number 7

		Slide Number 8

		Slide Number 9

		Slide Number 10

		Slide Number 11

		Slide Number 12

		Slide Number 13

		Slide Number 14

		Slide Number 15

		Slide Number 16

		Slide Number 17

		Slide Number 18

		Slide Number 19

		Latest R&D, harvest on the 2nd month with high yield 

		Slide Number 21

		Slide Number 22

		Slide Number 23

		Slide Number 24

		Slide Number 25

		Slide Number 26

		Slide Number 27

		Slide Number 28

		Slide Number 29

		Bionas’ Biofuel Products :-��1.  B20 Bio-petrol  �2.  M30 Petrol�3.  B10 - B30 Bio-Diesel�4.  B25 Bio-Heavy Fuel�5.  B25 Bio-Jet Fuel �6.  Bio-Energy Emission Solution (BEES) – Coal Enhancer�7.  Bio-Booster Tablet (Drop In)��Produced via �Nano-Emulsion and Polarization Technologies

		B20 Bio-Petrol

		M30 Petrol

		B20 Bio-Petrol & M30 Petrol Commercial Flow Process

		B20 Bio-Petrol & M30 Petrol Commercial Flow Process

		BIONAS B20 BIO-PETROL SPECIFICATION

		BIONAS M30 PETROL SPECIFICATION

		B30 Bio-Diesel

		B30 Bio-Diesel Commercial Flow Process

		B30 Bio-Diesel Commercial Flow Process

		BIONAS B30 BIO-DIESEL SPECIFICATION

		B25 Bio-Heavy Fuel

		B25 Bio-Heavy Fuel Commercial Flow Process

		B25 Bio-Heavy Fuel  Commercial Flow Process

		BIONAS B25 BIO-HEAVY FUEL SPECIFICATION

		B25 Bio-Jet Fuel

		B25 Bio-Jet Fuel Commercial Flow Process

		B25 Bio-Jet Fuel Commercial Flow Process

		Bio-Energy Emission Solution (BEES)

		Bio-Energy Emission Solution (BEES) Commercial Flow Process

		Bio-Energy Emission Solution (BEES) �Commercial Flow Process

		Bio-Booster Tablet

		Bio-Booster Commercial Flow

		Bio-Booster Commercial Flow

		BIONAS BIO-BOOSTER TABLET SPECIFICATION

		PROPOSED GLOBAL CLEAN ENERGY ECONOMY DEVELOPMENT PROGRAM

		Bionas’ offering for the Global Clean Energy Economy Development Program



