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1. Overview of using and producing bio-fuels

2. How EU-SEA cooperation can help contribute
to sustainable biofuels production in the South
East Asiaregion?

- The bilateral Viethamese 1 Belgian project

- The role of Belgian side

3. Conclusion and proposal
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1. Using fossil fuel and biofuels on the world and In
the South East Asiaregion

2. Potential of producing biofuels in the South East
Asia region

3. Biofuels research and production in the South

East Asiaregion
4. Study on biofuels in Vietnam, and in Vietnam

Academy of Science and Technology
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Weekly All Countries Spot Price FOB Weighted by Estimated Export Volume
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Global Mean Temperature & Fossil Fuel Use
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USING FOSSIL FUEL

2006 Sources of CO2 Emissions

Fossil Fuel Combustion I
Mon-Energy Use of Fuels I
Iron and Steel Production [N
Cement Manufacture [INNINGGGN
Natural Gas Systems [N
Mumnicipal Solid Wasie Combustion [N
Lime Manutacture [N
Armmonia Production amnd Urea Consumption [

Limestone and Dolomite Use [l
Cropland Remaining Cropland [l
Soda Ash Manulaciure and Consumption i

fluminum Production |

Petrochemical Production (I
Titaniwm Dioxide Production [
Carbon Dioxide Consumption |

Ferroalloy Production |

Phosphoric Acid Production |

Zinc Production |

Petroleumn Systems | <05
Lead Production | <0.5
Sillcon Carbide Producition and Consumption | <05

C0; as a Portion
of all Emissions

5,637.9

0
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Source: U.S.
Greenhouse
Gas
Emissions
Inventory
(y-axis units
are teragrams
of CO2
equivalent)
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PRODUCING BIO-FUELS
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Biofuel production by country, 2007

COUNTRY/COUNTRY

GROUPING BIODIESEL

(Bdillion litres) (Adillicn fitras) Kttoa) (Wlillion litres)

Brazil 19 000 . 227 07 19 227

Canada 1 000 : a7 . 1 097

China 1 840 . ) 1 954

India 400 . ) 445

Indonesia 0

Malaysia 0

United States of

h 26 500
America

European Union 2 253

Others 1017

Weorld 52 009

Note: Data presented are subject to rounding.
Source: based on F.O. Licht, 2007, data from the OECD-FAD AglLink-Cosimo database.
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CROP G'—“Eﬁ:‘:}'ﬁ"“ BIOFUEL CROP YIELD CONVERSION EFFICIENCY BIOFUEL YIELD

{Tnmasifal fLitresfanms ) fLiresiha)
Sugar best Global Ethanol A0 110 L oE
Sugar cane Glabal Etha ol 65.0 Fi 4 550
Cassava Globkal Ethanol 12.0 180 2070
Maize Global Ethanol 4.9 A0 1 Gl
Rice Glahbal Ethanol 4.2 430 1 Bl
Wheat Glahbal Ethanol 2.8 340 aLz
Seovirg huam Global Etharnol 1.2 380 424
Lugar cans Brazil Etharnol 735 745 L
Sugar cane India Etha ol =Ty 74.5 4 522
il palm Malaysia Biodiss=l 206 230 4 736
2l palm Indonesia Biodies=l 17.8 2310 4 092
Maize United States of Ethanal o.4 300 3 751
Maize China Ethanol L0 209 1 9@s
Cassawva Brazil Etha ol 13.6 137 1 8&3
Cassava Migeria Etha ol 108 127 1 420
Soybean ﬂ:ﬁ?ﬁ:‘““ of Biodiesel 2.7 205 552
Soyhbean Brazil Biodies=l 2.4 205 4an

Sowrces: Rajagopal et ai., 2007 for global data; Naylor et all, 2007, for national data.
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‘ Source:
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COCONUT HL PRODIACTION

Total 3.2Mn T
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Study on biofuels in Vietnam
Potential of biomass energy
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Study on biofuels in Vietham
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Source Theoretical Amount (Mt)

2005 2010 (projection)

Fuel wood 23.67 27.60
Agricultural residues(straw, bagassecom 60.82 72.37
cob, casavastraw, rice husk, peanutand coffee

husk, etc)

Animal wastes 54.72 60.72
Solid wastesfrom major urban areas 7.34 10.54

(Hanoi, HCM City, Hai Phong,Da Nang, Can Tho)

Organic wastesthat can be used for energyservice 0.83 1.37
(usedcookingoll, fish fat, wastesfrom sugar
industry é )

Source: Assoc. Prof. Dr. Hoang-Luong Pham, Renewable Energy Technologies in Vietnam i
An Overview, Vietnam-Germany Symposium on Renewable Energy, HUT 16 October 2009
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/ Potential of biomass energy [ s in e
INSTITUTE OF CHEMISTRY
Source of Amount that can Estimated Average no. Electricity Remark
biomass be used for Capacity  hours of Output
enery (MW) Operation (GWh/yr)
services (Mt/yr) (hrs/yr)
Rice husk 1.51 197-225 4800 977-1,079 Grid -connected
(Mekong Delta)
Bagasse 3.41 221-276 10]0]0 880-1,103 Grid connected
MSW 2.44 120 4300 516 Grid connected
(burning)
Gas from 290 (Mm?d) 102 4300 438.6 Grid connected
landfills
Biogas 170 (Mm3) 58 5000 290
TOTAL 698781 3,0663,422

Source: Assoc. Prof. Dr. Hoang-Luong Pham, Renewable Energy Technologies in Vietnam 1 An Overview
Vietham-Germany Symposium on Renewable Energy, HUT 16 October 2009
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INSTITUTE OF CHEMISTRY real | ZEd tl I I 2008
Type of RE Installed capacity(MW) No. of projects Average range of
capacity (kW)
Mini-hydro 9.4 37 254
Biomass (offgrid) 146.5 33 4,440
(122.0) (29) (4,200)
Wind 0.042 8 5.3
Biogas 3.1 79 39.1
(off-grid) (0.692) (78) (8.9)
Solar (oftgrid) 0.309 19 16.3
(0.152) (17) (9.0)
TOTAL 159.3 176
(off-grid) (132.2) (169)

Share of RE in the total electricity production for 2008: approx. 1.6%

Source: Assoc. Prof. Dr. Hoang-Luong Pham, Renewable Energy Technologies in Vietham T An
Overview, Vietnam-Germany Symposium on Renewable Energy, HUT 16 October 2009
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* The role of renewable energy in Vietham has been well recognized in some
government level documents/programs such as:

- Vietnam Master Plan No.6 for power generation with a vision to 2020
- Vietnam Energy Efficiency Program for the perriod of 2006-2015
- Development of biofuels in Vietham with a vision to 2015

* The strategy for renewable energy development for 2015 with a vision to 2025
was prepared by the institute of Energy (EVN, MOIT) with major issues
listed below.

- Need for an efficient exploitation of renewable energy resources in respect
to sustainable development and energy security.

- Need for promoting R&D, technology transfer and dissemination of RET

- Need for facilitating the creation and development of local market for RET

* No financial support scheme for promoting renewable energy In
Vietnam at Goverment level has been yet proposed
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VHH |- STRENGTHS AND BARRIERS OF THE RENEWABLE *
eV

* Strengths
- RE has a high potential for development (solar, biomass, mini-hydro,
windé )
- In some specific cases (hybrid configuration for off-grid end-users), RETs
show their cost effectiveness over other conventional electricity supply

modes

* Barriers
-Technical: + Lack of designing and testing standards
+ Limited hi-tech experience in some RETSs (solar PV, wind)
- Financial: + Lack of proper financial support mechanism to promote RE

- Institutional: + Lack of co-ordination between different Ministries, agencies
and institutions concerned on RE
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A Ministry of Industry and Trade 177/2007/QD-TTg
November 20, 2007 Decision to approve the

"Project to develop biofuels by 2015, vision to
2025"

A In 2009, the scheme of Ministry of Industry and

Trade supports 11 projects and 01 experiment
project of biofuels.

» The scheme focuses on feedstock development,
catalytic production and using biofuels.



STUDY ON BIOFUELS n“ S[H HI “H

=/ In Vietham Academy of Science and Technology

ﬂ“t partaers in scieace

Rebirth of wasted agro-matters: New silica and carbon based
nanomaterials prepared from rice husk as catalysts for the conversion
of vegetable oil sludge to green fuels and as adsorbent for the
concentration of alcohols

- Study on biofuels production from waste of vegetable oil of food
processing industry by using the catalytic cracking reaction with multi-
porous solid acid catalyst

- Application of nanostructured materials as acid-catalysts in rice straw
pyrolysis for bio-oil production

- Study on biofuels production (ethanol) from agriculture residues (rice
straw) by biotechnology using immobilized enzyme on solid support.

- Study and valuation of Vietham seaweed potential as a feedstock for
producing ethanol fuel

- Study on micro-algae production for synthesizing bio-diesel.
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How to have the bilateral Viethamese T Belgian project

- On 25 September 2002 a federal agreement for scientific and
technical cooperation was signed in Brussels between the
Government of the Kingdom of Belgium and the Government of the
Socialist Republic of Vietnam.

- Acting as scientific partners under the auspices of the Viethamese
Ministry of Science and technology (MOST) from the Vietnamese side
and the Federal Science Policy Office (SPO), from the Belgian side

A The cooperation will be focused in a first step on aquaculture,

Including related quality standards for environment and food safety. (2006)
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A Project title: fi R e b iofr wasted agro-matters: New silica and
carbon based nanomaterials prepared from rice husk as
catalysts for the conversion of vegetable oil sludge to biofuels
and as adsorbent for the concentrationofal cohol s o

BL/13/V11 01/04/2007 7 30/06/2009

A The Vietnamese side: Institute of Chemistry, Vietnamese
Academy of Science and Technology (VAST) in Hanoi and
Faculty of Chemical Technology, Hanoi University of Technology
(HUT) in Hanoi

The leader: Prof.Dr. Le Thi Hoal Nam

A The Belgian side: The Facultés Universitaires Notre Dame de la
Paix (FUNDP), Laboratoire de Chimie des Matériaux
Inorganiques (CMI) in Namur

The leader: Prof. Bao-Lian Su
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Bt Main results of the project

Theoretical results:

To

+ Successful study on the extraction of silica and carbon sources
from agricultural waste 1 rice husk.

+ Successfully synthesizing and modifying the new nano materials
with multiporous structure by using silica and carbon sources
extracted from rice husk.

A Applied results:

+ Successfully applying the synthesized catalysts as catalyst for the
vegetable oil sludge catalytic cracking reaction to produce biofuels.
The obtained products are similar to those of petroleum oil cracking
process.

+ Successfully applying the synthesized material as adsorbent to the
purification of ethanol. The system of ethanol purification in pilot scale
(100 litre a day) was successfully designed and constructed.
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Viethamese T Belgian project
Main results of the project
Novelty and actuality and scientific meaningfulness of the results:

- Well salvaging the waste sources (rice husk and vegetable oil sludge) to
synthesize the adsorbents and catalysts applying to the biofuels production.

The bilateral /,g[

Product of the project:

- Scientific papers in referred journals (list):
16 papers and 1 patent

-Technological products (describe in detail: technical characteristics,

place):
+ The synthesis procedure of Nano-meso ZSM-5 multi-porous material
using silica source fromrice h u s R08)

+ The system of ethanol purification in pilot scale (100 liter a day)

+ The procedure of biofuels preparation by new multi-porous catalytic
cracking process by using vegetable oil sludge

- Result of education:
+ Graduated students: 12
+ Master Degree: 01
+ PhD student: 01
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Catalytic cracking condition

Weight of catalyst 4.0600 (g)
Catalyst Bed Cracking 483.0 PC)

Total N, Flow rate (Prepurge) 50(ml/s)
Total N, Flow rate (Reaction) 5 (mi/s)
Total N, Flow rate (Stripping) 25(ml/s)
Oil Feed Temperature 50.0 ()

Oil Feed Density @ 50.¢C 0.8747 (g/ml)
Actual Volumetric Oil Feed 1.1600 (ml)
N, Pre-purge Time 15.0 (min)

N, Reaction Time 75 (sec)

N, Stripping Time 10.0 (min)



