JATROPHA

A detailed presentation of
jatropha as a biodiesel feedstock
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DEFINITION

What Is Jatropha?

Scientifically known as Jatropha curcas L.

Locally known as “tuba-tuba”, “tubang
bakod”, “kasla”

a non-edible plant that grows mostly In
tropical countries like the Philippines

drought resistant
easily be planted and propagated,;
One of the higher yielding oil crop



ADVANTAGES

It starts producing seeds within 12 months
Maximum productivity level is 4-5 years
Plant remains useful for around 35-50 years
Seeds can produce around 37% oil content
Kernels can produce up to 60% oil content

Its seeds yield an annual equivalent of 0.75
to 2 tons of biodiesel per hectare

It iIs a NON-FOOD CROP




ECONOMIC BENEFITS

Increase employment activity and increase
employment on the countryside

Emits up to 100% less sulfur dioxide
Reduces smoke particulates at about 75%



FEEDSTOCK i
DEVELOPMENT
PNOC JATROPHA BIODIESEL PROJECT
MEGA PLANTATION BIODIESEL
NURSERY PRODUCTION
—) —>
1,500 hectares 700,000 hectares 1,000,000 MT/year

(PNOC-AFC) (Partners) (Partners)



FEEDSTOCK
DEVELOPMENT

JATROPHA OIL COMPOSITION

6.90%

14.70%

® Oleic acid
Linoleic acid

35.20% Palmitic acid

Stearic acid

Source: http://www.jatropha.de/Journal/Art.-Jatropha-Biodiesel-Traore-Guinea.pdf



PNOC R&D

« Annual average yield on the 4" year:
7.5 — 15 tons per hectare

* Average number of jatropha seeds:

1,000 — 1,400 pieces per kilogram

» OIl extraction rate:
30 — 40% (DOST, UPLB and TUP)

 Local varieties tested:
Mindanao (General Santos, Davao), Palawan,

Batangas/ Laguna, Nueva Ecija, Tarlac, Bicol
(Camarines Sur, Sorsogon)




Expeditions

Seeds/Seedlings Expeditions:  Northern Luzon (llocos
Region, CAR, Cagayan, Isabela), Central Luzon (Nueva Ecija,
Tarlac), Southern Luzon (Batangas, Laguna, Cavite, Quezon),
MIMAROPA (Mindoro, Palawan), Bicol Region (Camarines,
Albay, Sorsogon, Masbate), Western Visayas (Panay,
Negros), Central Visayas (Cebu), Eastern Visayas (Samatrr,
Leyte), Zamboanga, Northern Mindanao (Bukidnon, Cagayan
de Oro, Lanao, Misamis Oriental/Occidental), Davao, North/
South Cotabato, Caraga (Agusan del Norte, Surigao).

Land Expeditions: Bukidnon, Misamis Oriental/Occidental,
Agusan del Norte/Sur, North/South Cotabato, Saranggani,
General Santos, Lanao del Norte/Sur, Davao, Bataan,
Palawan, Nueva Ecija, Tarlac, Mindoro



SITE LOCATION

Around 2 million hectares potential Jatropha
plantation in the Philippines

360 hectares are currently planted
200 hectares in General Santos
27 hectares in Camarines Sur
120 hectares in Fort Magsaysay, Nueva Ecija
5 hectares in Dacong Cogon, Negros Occidental




JATROPHA PLANTATION

Potential Sites:

e BCDA (Subic, Clark),
Tarlac, Nueva Ecija

* Mindoro Occ., Panay,
Negros Occ./Or.

e Palawan (10,000 has)

« Zambo Norte, Zambo
Sur (25,000 has), Zambo
Sibugay

e Bukidnon, Lanao Norte,
Misamis Oriental

« Davao Sur

« South Cotabato, Sultan
Kudarat, Saranggani

 Agusan (50,000 has)

e Basilan, Maguindanao
(45,000 has), Lanao Sur,
Sulu (15,000 has)

Total land requirement for a 2
million MT biodiesel
production: 1.2 million has

Prospective Partners
« 3 0il Players.
 National BioFuels*
« Samsung Corp.*
New Zealand BF
Chemrez, Inc.
Independent
plantation owners/
corporations

9,000-hectare mega nursery
Maguindanao (2007-2008)

Source: PCIERD



INTEGRATED BIODIESEL
PROJECT

Mega Nurseries/Model Plantations:
-Fort Magsaysay (500 has)
-Cagayan de Oro (500 has)
-Agusan del Sur (300 has)

-Gen. Santos (200 has)

Plantations (700,000 has):

-Military Reservations (137,537 has)
-Penal colonies (18,000 has)
-Private/ancestral lands (>1.5M has)
-Government lands (>300,000 has)

Biodiesel Plants (1 million MT/yr):
-PNOC-AFC Industrial Park
-Phividec Industrial Estate
-Nasipit EcoZone

-Gen. Santos

'::¥




PFC Plantation in Fort
Magsaysay




PFC Currently planted in Bicol

TOTAL
JATROPHA
PLANTED In

162Has.




Target Jatropha Plantations

Establishment of planting areas (ha)

Year PNOC (cum) PFC (cum)
2007 1,000 50,000
2008 140,000 150,000
2009 390,000 250,000
2010 /700,000 375,000
2011 /700,000 500,000
Establishment of processing plant (Mli/yr)

Year PNOC (cum) PFC (cum)

2009 100 155

2010 500 350

2011 1000 622




PRODUCTION PROCESS

OIL EXTRACTION

OIl Extraction may be done:
Mechanically (by pressing the kernels)
Chemically; and
Enzymatically




PRODUCTION PROCESS

TRANSESTERIFICATION

Is the process of chemically
reacting a fat or oil with an
alcohol in a presence of a

catalyst

Alcohol used is usually
methanol or ethanol

Catalyst is usually sodium hydroxide or potassium hydroxide

The main product of transesterification is biodiesel and the
co-product is glycerine



PRODUCTION PROCESS

SEPARATION

After transesterification, the biodiesel phase
IS separated from the glycerine phase, both
undergoes purification



INTERVENTIONS

PNOC-AFC JATROPHA ROADMAP

Geothermal
energy
exploration and
development

Oil and gas
exploration
and
development

Marine

transport of
petroleum
products &
energy
resources

Industrial estate
development &
management

#
$% ! "

Development and
commercialization
of alternative
fuels




Jatropha Biodiesel Roadmap

2006 2007 2008 2009 2010 2011

Assessment and site selection for nursery and plant ation sites (2006) |
Sourcing/inventory of planting materials (2006)

Assessment of technology and market ~ (2006-2007)

Agreements with joint venture partners  (2006-2007)

Research and Development (2007-onwards)

MEGA-NURSERY

PLANTATION 140,000 has 250,000 has 310,000 has

o it U

100,000 MT 400,000 MT 500,000 MT
BIODIESEL

PROCESSING 1 1 1

1 million metric tons (2009-2011)
- Biodiesel

Market: Domestic and Export




LandBank of The Philippines

FINANCING FOR JATROPHA PROJECTS
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L BP-PNOC-AFC Tie up ok

PNOC-AFC and LBP to identify growers
(cooperatives, individuals, people’s
organizations, SMEs and corporations) that
will undertake the production of jatropha

and related activities




LBP-PNOC-AFC Tie up

LBP to allocate funds for PNOC-AFC'’s
establishment of refineries and construction
of iIndustrial parks as well as extend loans to

gualified growers

Upon harvest of the Jatropha seeds, PNOC-
AFC to purchase the produce delivered by
the growers



Financing Options and
Strategies to Support Jatropha

LBP AS CREDITOR

Provide loans to cooperatives and other conduits for
jatropha production

Lend to anchor firms
Lend to processors for establishment of processing plants
Lend to LGUs to finance needed infrastructure

LBP AS LENDOR

Thru ACCELERATING CHANGE IN THE COUNTRYSIDE
THROUGH EQUITY SHARING STRATEGY program



FEASIBILITY

UPLB R&D TARGETS

Mass production technologies

Increasing Jatropha productivity: seed & oil by crop
breeding & mqgt

Utilizing varied idle and marginal land ecosystems/
iIntercrop (lahar, coconut, mining areas, sloping
terrain, etc)

Increasing processing efficiency for biofuel
Other value added uses of Jatropha & by-products



Processing ang Utilization

Mechanical Extraction of Crude Jatropha
curcas Oil UPLB

Enzymatic Extraction of Crude Jatropha
curcas Oil UPLB

Solvent Extraction of Crude Jatropha curcas
Oil UPLB



UPLB Research Outputs

PRODUCTION

Preliminary screening of Jatropha “varieties”
(field collections)

Technigues in the use of cuttings for higher
survival rate

Techniques In seed storage for higher
viability



UPLB Research Outputs

PRELIMINARY

Susceptible to waterlogging

Responding to MYCOVAM fertilizer (lahar)
Oll likely affected by plant nutrition / water
Pruning promotes flower/fruiting

Severe defoliation may occur under drought
conditions

Multiple flowering under good water availability
Plant cuttings — 3 nodes



UPLB Research Outputs

Developed process producing Jatropha
biodiesel purity of 99.6 % as against the
proposed 96.5% PNS

Developed a Jatropha enzymatic extraction
process with efficiency of 89%

Developed a Jatropha solvent extraction
process with efficiency of 89%



STATUS

Integrated R&D Program on Jatropha Curcas for Biodi  esel

PNOC-AFC,; Philippine Council for Agriculture, Forestry and
Natural Resources Research and Development (PCARRD),

and; University of the Philippines-Los Banos (UPLB)
Project Components

Germplasm management, varietal improvement and seed
technology R&D

Cost-effective propagation techniques for rapid
multiplication

Soill fertility management technologies
Flowering and fruiting physiology

Pest and disease management

Enzyme bioetechnology for oil extraction
Wastes and by-products de-toxification




Pilot Production

Pilot Production and Testing of Biodiesel from Jatr opha
Curcas

PNOC-AFC and DOST (Philippine Council for Industry and
Energy Research & Development, Industrial Technology
Development Institute and Metals Industry Research &
Development)

Project Components

Jatropha oil and methyl ester production and
characterization

Development of high-value by-products
Performance testing of Jatropha Methyl Ester



UPLB Planned Major Activities

BIODIESEL RESEARCH PROGRAM 2007-08

Bioplastics Production from Jatropha by-
product and wastes

Village-scale biodiesel production from
Jatropha

Biodiesel production from algae

Ethanol production from cellulosic materials
such as rice straws, corn cobs etc.



MARKET POTENTIAL |3

Domestic Captured Market for biodiesel
By-products:




