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MINUTES OF MEETING
BETWEEN THE JAPANESE DETAILED PLANNING SURVEY TEAM
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION FOR
INNOVATION ON PRODUCTION AND AUTOMOTIVE UTILIZATION OF
BIOFUELS FRON NON-FOOD BIOMASS

The Japanese Detailed Planning Survey Team (hereinafter referred to as "the
Team”), organized by Japan International Cooperation Agency (hereinafter referred
to as "JICA" and headed by Mr. Toshinobu Kato, visited the Kingdom of Thailand
from September 6 to September 12, 2009, for the purpose of formulating the
technical cooperation program for “Innovation on Production and Automotive
Utilization of Biofuels from Non-food Biomass" (hereinafter referred to as “the
Project”).

During its stay, the Team had a series of discussions with the Thai authorities
concerned with respect to the implementation of the Project.

As a resuit of the discussions, the Team and the Thai authorities concerned
agreed on the matters referred to in the document attached hereto.

Bangkok, September 11, 2009

Ot Ae S TSI

Mr. Toshinobid Kato Dr. Sakarindr Bhumi@na 1
Leader President jh w j
Japanese Detailed Planning Survey Team National Science and Tewmmm

Japan International Cooperation Agency Development Agency et
JAPAN Kingdom of Thailand  Samim areslsiaim

Mg Lo,

Mr. Surapo! Vatan Prof, Dr. Teravuti Boonyas
Deputy Governor (In President
Acting Governor TR
Thailand Institute of Sgjentific-and.
Technological Researcf&g‘ﬂn :
Kingdom of Thailand poteg A

Technology North Ban
Kingdom of Thailand
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ATTACHED DOCUMENT

I. TITLE OF THE PROJECT
Both sides agreed that the title of the Project will be “innovation on Production and
Automotive Utilization of Biofuels from Non-food Biomass”.

Il, RECORD OF DISCUSSIONS

Both sides discussed about the contents of the Record of Discussions (hereinafter
referred to as "R/D"), which defines the framework of the Project, and confirmed the
draft R/D as Annex A, except for the Article VI, which requires confirmation by the
authorities concerned of the Thai side.

Based on the mutual agreement reached, the R/D will be signed by both authorities
around December, 2009. The schedule is subject to change in accordance with
approval process of the Project.

Ill. FRAMEWORK OF THE PROJECT

1. Project Implementation Scheme

Both sides noted that the Project is implemented under “the Science and
Technology Research Partnership for Sustainable Development” (hereinafter
referred to as "SATREPS*") promoted by JICA and Japan Science and Technology
Agency (here?nafter referred to as “JST") in collaboration.

JICA will take measures for the technical cooperation such as dispatch of Japanese
experts, provision of equipment and training of personnel, and other supports
related to the Project in the Kingdom of Thailand. JST will support the Japanese
research institutes/researchers for the Project activities in Japan.

The Project will be carried out under the normal procedures of the technical
cooperation scheme.

*SATREPS aims to develop new technologies and its applications for tackling global
issues, and also aims at capacity development of researchers and research
institutes in both countries of Japan and a developing country.

2. Project Implementation Arrangement
Both sides confirmed the project implementation arrangement as Annex B. The
implementing agencies are as follows;

(1) Thai side
a. National Science and Technology Development Agency, NSTDA P



b. Thailand Institute of Scientific and Technological Research, TISTR
c. King Mongkut's University of Technology North Bangkok, KMUTNB

(2) Japanese side
a. Nationai Institute of Advanced Industrial Science and Technology, AIST
b. Waseda University, WU

3. Project Design Matrix (PDi)

Both sides agreed to use the PDM shown in ANNEX C as a tool for project
management including monitoring and evaluation of the Project. Both sides
confirmed the PDM version number 0. The PDM can be modified as needed during
the Project after mutual consuitations by both sides.

4, Cooperation Period of the Project
The duration of the technical cooperation for the Project will be five (5) years from
2010 to 2014.

IV. TENTATIVE PLAN OF OPERATION

The tentative Plan of Operation (hereinafter referred to as "PQO”) for the whole
project period is shown in ANNEX D. The activities of the Project are subject to
change within the scope of the R/D with mutual consultations when necessity arises
in the course of implementation of the Project.

V. EQUIPMENT PROVIDED BY JICA

1. Priority of the Equipment

Both sides confirmed the priority of equipments which wilt be provided by JICA. The
equipments in the list shown as Annex E are categorized by priority. In the
equipment list, the highest prioritized equipments are categorized as priority A, the
less prioritized ones are categorized as priority B, and the least prioritized ones are
categorized as priority C. The procurement of the equipments categorized as priority
B and C will be considered under the situation of the budget allowance after the
procurement of the equipments categorized as priority A.

2. Pilot Plant
For the Project, the Pilot Plant for high quality Biodiesel Fuel (BDF) Production
{hereinafter referred to as "the Pilot Plant”) will be provided by JICA as a part of the

Equipment. It will be installed in a building which will be newly constructed by TISTR,
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According to the construction plan by TISTR, the construction of the building will be
started in October, 2009 and to be completed in June, 2010. TISTR provided JICA
with the location map and the drawings of the building as ANNEX F. Both sides will
share information on necessary equipments for the instailation and utilities for the
plant operation which will be provided by TISTR.

Both sides temporarily agreed that the installation and commissioning including
training for operation of the Pilot Plant will be done by JICA. In the case of arising
necessity to change procurement conditions, both sides will have mutual
consultations on the installation and its commissioning.

After the commissioning, the Pilot Plant will be jointly used by the three research
institutes, TISTR, NSTDA and KMUTNB.,

3. Operation and Maintenance of the Equipment

Both sides confirmed that Thai side is responsible for proper operation and
maintenance of the Equipment including the Pilot Plant provided by JICA, whose
property shaif belong to the Government of the Kingdom of Thailand.

Vl. OTHERS

1. Joint Research Agreement between Japanese and Thai Research Institutes
Both sides agreed that the research institutes and universities in Japan and the
Kingdom of Thailand should reach an agreement to execute the collaborative
research in accordance with the Master Plan of the Project. The agreed documents
(the Joint Research Agreement) should contain the necessary items including
intellectual properties.

2. The First Joint Coordinating Committee {JCC)

For sharing information among the members of the Joint Coordinating Committee
(hereinafter referred as to “the JCC”), both sides confirmed that the first JCC
meeting will be held as soon as possible after the starting of the Project.

ANNEX A Draft Record of Discussions (R/D)

ANNEX B Implementation Structure Chart

ANNEX C Project Design Matrix (PDN)

ANNEX D Tentative Plan of Operation (PO)

ANNEX E Equipment List

ANNEXF  Location Map and Drawings of the Pilot Plant (" —
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ANNEX A
DRAFT RECORD OF DISCUSSIONS BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF THE KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION FOR INNOVATION ON PRODUCTION AND AUTOMOTIVE
UTILIZATION OF BIOFUELS FROM NON-FOOD BIOMASS

In response to the proposal of the Government of the Kingdom of Thailand, the Government of Japan has
decided to cooperate on the Project on “innovation on Production and Automotive Utilization of Biofuels from Non-food
Biomass” (herginafter referred to as “the Project”) In accordance with the Agreement on Technical Cooparation between
the Government of Japan and the Government of the Kingdom of Thaifand signed on November 5, 1981 (herelnafter
referred to as "the Agreement") and the Embassy of Japan's Note No. / dated xxxx, 2007 and the Ministry of
Foreign Affairs Note No. ./  dated xxxx, 2007.

Accordingly, Japan international Cooperation Agency (hereinafter referred to as “JICA"), the implementation
agency responsible for the implementation of the technical cooperation program of the Gavernment of Japan, will
cooperate with the authorities concerned of the Government of the Kingdom of Thatland for the Project.

JICA and the Thal authoriies concerned had a series of discussions an the framework of the Project. As a result

of discussions, JICA and the Thai authorities concerned agreed on the matters referred to in the document attached

hereto.
Bangkok, +++++, 2009
Mr. Yasunori Cnishi XXX
Chief Representative, JICA Thailand Office x0000ox, Ministry of Science and Technolegy
Japan International Cooperation Agency {(MOST)
JAPAN Kingdomn of Thailand

Witnessed by

Dr. Sakarindr Bhumiratana Mr. Surapol Vatanawong

President Deputy Governor {Industrial Services) and Acfing

National Science and Technology Development Agency Governor

Kingdom of Thaifand Thailand institute of Scientific and Technological
Research

Kingdom of Thailand

Prof, Dr. Teravuti Boonyasopon

President

King Mengkut's Unlversity of Technology MNorth Bangkok
Kingdom of Thailand



ATTACHED DOCUMENT

. COOPERATION BETWEEN BOTH COUNTRIES

1 The Government of the Kingdom of Thailand will implement the Project in
cooperation with JICA.

2 The Project will be implemented in accordance with the Master Pian, which is
given in Annex L.

. MEASURES TO BE TAKEN BY JICA

In accordance with the laws and regufations in force in Japan and the provisions of
Article 1l of the Agreement, JICA, as the executing agency for technical cooperation
by the Government of Japan, will take, at its owh expense, the following measures
according to the normal procedures of its technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese Experts as listed in Annex 1. The
provisions of Article IV of the Agreement will be applied to the above-mentioned
experts.

2. TRAINING OF THAI PERSONNEL IN JAPAN ‘
JICA will receive the Thai personnel connected with the Project for technical training
in Japan.

3. PROVISION OF MACHINERY AND EQUIPMENT

JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project as
listed in Annex lIl. The provision of Article Viil of the Agreement will be applied to the
Equipment.

. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THE KINGDOM OF

THAILAND

1. The Government of the Kingdom of Thailand will take necessary measures to
ensure that the self-reliant operation of the Project will be sustained during and
after the period of Japanese technical cooperation, through full and active

[
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involvement in the Project by all related authorities, beneficiary groups and
institutions.

The Government of the Kingdom of Thailand will ensure that the technologies
and knowledge acquired by the Thai nationals as a resulit of Japanese technical
cooperation will contribute to the economic and social development of the
Kingdom of Thailand.

in accordance with the provisions of Article IV, V, Vi of the Agreement, the
Government of the Kingdom of Thailand will grant in the Kingdom of Thailand
privileges, exemptions and benefits to the Japanese experts referred to in 1i-1
above and their families.

In accordance with the provisions of Aricle VIl of the Agreement, the
Govermnment of the Kingdom of Thailand will take the measures necessary to
receive and use the Equipment provided by JICA under lI-2 above and
equipment, machinery and materials carried in by the Japanese experts referred
to in 1i-1 above.

The Government of the Kingdom of Thailand will take necessary measures tfo
ensure that the knowledge and experience acquired by the Thai personnel from
technical training in Japan will be utilized effectively in the implementation of the
Project.

In accordance with the provision of Aricle IV-(b} of the Agreement, the
Government of the Kingdom of Thailand will provide the services of Thai
counterpart personnel and administrative personnel as listed in Annex V.

In accordance with the provision of Article [V-(a) of the Agreement, the
Government of the Kingdom of Thailand will provide the buildings and facilities
as listed in Annex V.

In accordance with the laws and regulations in force in the Kingdom of Thailand,
the Government of the Kingdom of Thailand will take necessary measures to
supply or replace at its own expense machinery, equipment, instruments,
vehicles, tools, spare parts and any other materials necessary for the
implementation of the Project other than the Equipment provided by JICA under

.
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|I-2 above.

9. In accordance with the laws and regutations in force in the Kingdom of Thaland,
the Government of the Kingdom of Thailand will take necessary measures to
meet the running expenses necessary for the implementation of the Project.

V. ADMINISTRATION OF THE PROJECT

1. National Science and Technology Development Agency, NSTDA, shall be the
Responsible Agency of the Project.

2. The following organizations shall be the Implementing Agencies of the Project;
(1) Thai side
a. National Science and Technology Development Agency, NSTDA
b. Thailand Institute of Scientific and Technological Research, TISTR
¢. King Mongkut's University of Technology North Bangkok, KMUTNB

{2) Japanese side
a. National Institute of Advanced Industrial Science and Technology, AIST
b. Waseda University, WU

3. Advisor to President, Alliance Development Office, NSTDA, will bear overail
responsibility for the administration, coordination and implementation of the
Project.

4. Assistant Executive Director in Research and Development, MTEC/NSTDA will work
as the Project Manager and will be responsible for implementation, managerial
and technical matters of the Project.

5. Deputy Governor Research and Development for Sustainable Development,
TISTR and Head of Department of Industrial Chemistry, Faculty of Applied
Science, KMUTNB, will work as the Deputy Project Manager and will be
responsible for the managerial and technical matters of the Project, supporting
the Project Manager,

6. The leader of the Japanese Expert Team will provide necessary
recommendations and technical advice to the Project Director and Project
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Manager any matters pertaining to the implementation of the Project.

7. The Japanese experts will give necessary technical guidance and advice to the
Thai counterpart personne!l on technical matters pertaining to the
implementation of the Project.

8. For the effective and successful implementation of technical cooperation for the
Project, Joint Coordinating Committee will be established whose functions and
composition are described in Annex Vi.

V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Thai authorities
concerned, at the middle and during the last six months of the cooperation term in
order to examine the level of achievement.

Vi. CLAIMS AGAINST JICA EXPERTS

In accordance with the provision of Article VI of the Agreement, the Government of
the Kingdom of Thailand undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from,
occurring in the course of, or otherwise connected with the discharge of their official
functions in the Kingdom of Thaitand except for those arising from the willful
misconduct or gross negligence of the Japanese experts.

Vil. MUTUAL CONSULTATION

There will be mutual consultations between JICA and the Government of the
Kingdom of Thailand on any major issues arising from, or in connection with this
Aftached Document.

VIll. MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PEOJECT

For the purpose of promoting support for the Project among the people of the
Kingdom of Thailand, the Government of the Kingdom of Thailand will take
appropriate measures to make the Project widely known to the people of the
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Kingdom of Thailand.
1X. TERMS OF COOPERATION

The duration of the technical cooperation for the Project under this Aftached
Document will be five (5) years from 2010 to 2014,

X. OTHERS

Both sides agreed that necessary information and data for smooth implementation
of the Project shall be shared among members of the Project.

Annex | MASTER PLAN

Annex i LIST OF JAPANESE EXPERTS

Annex il LIST OF MACHINERY AND EQUIPMENT

Annex IV LIST OF THAI COUNTERPARTS AND ADMINISTRATIVE
PERSONNEL

Annex V LIST OF OFFICE SPACES AND FACILITIES

Annex VI JOINT COORDINATING CONMMITTEE
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Annex | MASTER PLAN

1. Project Purpose:
Fundamental technologies to produce biofueis from non-food biomass for
automotive utilization are developed.

2, Project Outputs:

(For Research Achievement 1)
[Task1]
1. Detoxification conversion technology for production of non-toxic biodiesel fuel
(BDF) is developed.
2. Standardized production technology of high-quality BDF in a pilot-scale is
developed.
3. Catalyst utilization technology for upgrading Jatropha BDF is developed.
4. CO2 reduction effect of high quality BDF from Jatropha oil is clarified by the Life
Cycle Assessment (LCA)
[Task 4]
5. Automobile fuel compatibility of high quality BDF produced by the Project is
proven.

(For Research Achievement 2)
[Task 2]
6. Production technology of bio-oil from Jatropha residues by thermal/catalytic
conversion is developed.
7. Separation and stabilization technologies of bio-oil are developed.
[Task 3]
8. Deoxygenation and catalytic hydrotreating technologies for upgrading of bio-oils
to the quality of petroleum gasoline and diesel oil are developed.
9. Co-processing technology of deoxygenated bio-oils and conventional petroleum,
which can be utilized at a conventional petroleum refinery, is developed.
10. CO2 reduction effect for using Jatropha derived oils as transportation fuels is
clarified by the Life Cycle Assessment (LCA)
[Task 4]
11. Automobile fuel compatibility of upgraded bio-oils from Jatropha residues,
including bio-oils upgraded with conventional petroleurn, is proven.

10 /{’/7/
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3. Project Activities

[Task 1] Production of high quality BDF from Jatropha oil

- Activities under Output 1

1.1 To research and develop detoxification technology for BDF production

- Activities under Qutput 2

2.1 To design and develop pilot-scale standardized BDF production process
2.2 To produce BDF for engine tests.

2.3 To examine implementation strategy of BDF production

- Activities under Output 3

3.1 To identify heterogeneous catalysts for transesterification

3.2 To develop hydrotreating technologies for improving oxidation stability
3.3 To develop demineralization technology of BDF

3.4 To conduct detailed analysis of BDF and bio-oils

- Activities under Output 4

4.1 To conduct Life Cycle Assessment on high quality BDF production proposed by
the Project.

[Task 2] Production and upgrading of bio-oil from Jatropha residues

- Activities under Output 6

6.1 To develop catalysts for catalytic fast pyrolysis

6.2 To research and develop pyrolysis reactor for catalytic fast pyrolyzer

- Activities under Qutput 7

7.1 To design and develop separation technologies of bio-oils from Jatropoha
residues

7.2 To research and develop technologies for increasing stability of bio-oils

[Task 3] Upgrading Bio-oils and L.ife Cycle Assessment

- Activities under Output 8

8.1 To research and develop deoxygenation technology of bio-oils

8.2 To research and develop catalytic technology for upgrading bio-oils

~ Activities under Qutput 9

9.1 To research and develop co-processing technologies of deoxygenated bio-oils
with conventional petroleum.

- Activities under Output 10

10.1 To conduct Life Cycle Assessment on biofuels production via.

pyrolysis-hydrotreating process.
I
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[Task 4] Evaluation of automobile fuel compatibilities of high quality BDF and
biofuels from Jatropha residues

- Activities under Output 5

5.1 To evaluate material compatiblilities of high quality BDF produced by the Project
5.2 To evaluate combustion behavior of the BDF

5.3 To evaluate engine performance of the BDF

5.4 To simulate combustion behavior of the BDF

- Activities under Output 11

11.1 To evaluate material compatibilities of biofuels derived from the bio-oils
produced by the Project, inciuding biofuels derived from co-processing bio-oils from
Jatropha residues with conventional petroleum

11.2 To evaluate combustion behavior of the biofuels

11.3 To evaluate engine performance of the blofuels

11.4 To simulate combustion behavior of the biofuels

12 /
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Annex Il

LIST OF JAPANESE EXPERTS

Dispatch of the Japanese Expert Team for the Project

1. Long-term expert
The long-term expert, who will be in charge of the following fields, will be
dispatched;

1) Project Coordinator

2. Short-term experts
The shortterm experts, who will take part in the Project as listed below, will be
dispatched several times a year during the project period.

At the beginning of each Japanese fiscal year (JFY), JICA wili provide the plan of
dispatching shorf-term experts for the coming JFY.

1) | Dr. Yuji Yoshimura AIST (l.eader/Research Director, Catalyst
‘Technology for Upgrading of Bio-oil)
2) | Dr. Makoto Toba AIST (Catalyst Technology for BDF Production and
Upgrading)
3) | Prof. Akio Nishijima AIST and WU (Deputy Research Director/l.ife
Cycle Assessment Technology, Implementation
Strategy)
4) | Dr. Takehisa Mochizuki AIST (Catalyst Technology for Upgrading of Bio-oil)
5) | Dr. Hideaki Hamada AIST (Automobile Fuel Compatibility Evaluation)
6) | Dr. Shinichi Goto AIST (Automobile Fuel Compatibility Evaluation)
7) | Dr. Mitsuharu Oguma AIST (Automobile Fuel Compatibility Evaluation)
8) | Dr. Kazuhisa Murata AIST (Catalyst Technology for Upgrading of Bic-oil)
9) | Dr. Yoshikazu Sugimoto | AIST (Deoxygenation Technology for Bio-oil}
10) { Mr. Yukichi Horie AIST (Deoxygenation Technology for Bio-oil)
11) | Dr. Hideo Samura AIST (Implementation Strategy)
12) | Prof. Katsuya Nagata WU (Life Cycle Assessment Technology)
13) ! Prof. Yasuhiro Daisho WU (Catalyst Technology for Upgrading of Bio-oil,
Automobile Fuel Compatibility Evaluation,
Combustion Behavior Simulation}
14) { Prof. Masafumi Katsuta | WU (Automobile Fuel Compatibility Evaluation)
15) | Prof. Hitoshi Kusaka wWu (Automobile Fuel Compatibility Evaluation,

sy ﬂ7 /};ﬂs
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Combustion Behavior Simulation)

16)

Prof. Takao Nakagaki

WU (Automobile Fuel Compatibility Evaluation,
Combustion Behavior Simulation)

17) | Prof. Hiroshi Onoda WU (Life Cycle Assessment Technology)
18) | Prof. Junichi Watanabe | WU (Implementation Strategy)
19) | Prof. Makoto Nohtomi WU (Life Cycle Assessment Technology)

20)

Prof. Rei Ohkawa

WU (Combustion Behavior Simulation)
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Annex il LIST OF MACHINERY AND EQUIPMENT

No. | Equipment Organization | Related Output | Priority
1) | Pilot Plant for high quality Biodiese! | TISTR 2 A
Fuel (BDF) Production
2) | Standard apparatus for catalytic NSTDA 3 A
reaction test
3) | Homogenizer NSTDA 7 A
4) t Rotary evaporator NSTDA 7 A
5} | Canopy NSTDA 5,11 A
6) | Autoclave NSTDA 6 A
7) | Lab-scale pyrolyzer NSTDA 6 A
8) | Bio-oil separator NSTDA 7 A
9) | CHNOS Analyzer NSTDA 7 A
10) | Pyrolyzer link with GC-MS TISTR 6 A
11) | Pilot-scale extruded-type fast pyrolyzer | TISTR 6 A
12) | ICP TISTR 3 A
13) | A set of high pressure micro-reactor KMUTNB 8 A
14) { GC-MS KMUTNB 8 A
15) | Chemisorption analyzer KMUTNB 8 A
16) | Fluidized bed pyrolyser TISTR 6 A
17) { HPLC NSTDA 1 B
18) | Oven NSTDA 5,1 B
19) | Vacuum oven NSTDA 7 B
20} | Tubutar furnace NSTDA 6 B
21} | Vacuum jet dehydrator TISTR 7 B
22) | Peristaltic pump KMUTNB 8 B
23) | Dual line vacuum manifold KMUTNB 8 B
24) | Realtime PM analyser NSTDA 5,11 C
25) | CFPP analyzer TISTR 3 C
Note:

1} The above-mentioned equipments are limited to those which are indispensable
for the transfer of technology by the Japanese Experts.
2) Content, specifications, and quantity of the equipment will be decided through

mutuaf consultations.
<
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Annex IV

ADMINISTRATIVE

TENTATIVE LIST OF THAI COUNTERPARTS AND

No | Project Position Name Organization
1. | Project Director Dr. Paritud Bhandhubanyong NSTDA

Advisor to President,

Aliiance Development Office
2. | Project Manager | Ms. Siriluck Nivitchanyong NSTDA/MTEC

Assistant Executive Director in Research and

bDevelopment
3. { Deputy Project Ms. Peesamai Jenvanitpanjakul TISTR

Manager Deputy Governor Research and Development

for Sustainable Development

4. | Deputy Project Dr. Sabaithip Tungkamani KMUTNB
Manager Head of Department of industrial Chemistry,

Faculty of Applied Science
5. | CIP Dr. Werasak Udomkichdecha NSTDA/MTEC
6. | C/P Dr. Thumrongrut Mungcharoen NSTDA/MTEC
7. {CIP Dr. Nuwong Chollacoop NSTDA/MTEC
8. { C/P Mr. Atomo Yukimune NSTDA/MTEC
9. |CIP Dr. Ekkarut Viyanit NSTDA/MTEC
10 | C/P Dr. Sittha Sukkasi NSTDA/MTEC
11} C/P Mr. Jarcon Troset NSTDA/MTEC
12 | C/P Mr. Nirut Bunchoo NSTDA/MTEC
13 | C/P Mr. Witsanupong Khonraeng NSTDA/MTEC
14 | C/P Ms. Noramon Intaranont NSTDA/MTEC
15 | CIP Mr. Ukrlt Sahapatsombut NSTDA/MTEC
16 | C/P Ms, Vituruch Goodwin NSTDA/MTEC
17 | C/P Ms. Parncheewa Udomsap NSTRDA/MTEC
18 | C/P Ms. Chamaiporn Sukjamsri NSTDA/MTEC
19 | C/P Dr. Boonyawan Yoosuk NSTDA/MTEC
20 I C/P Ms. Pawnprapa Krasae NSTDA/MTEC
21 jC/IP Ms. Buppa Puttasawat NSTDA/MTEC
22 { CG/P Dr. Duangduen Atong NSTDA/MTEC
23 | C/P Dr. Viboon Sricharoenchaikul NSTDA/MTEC
24 1 C/IP Ms. Sildara Thassanaprichayanont NSTDA/MTEC
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25 | C/P Dr. Subongkoj Topaiboul NSTDA/MTEC
26 | C/P Mr. Teerapong Baitiang NSTDA/MTEC
27 | CIP Mr. Kiatkong Suwannakij NSTDA/MTEC
28 | C/P Mr. Tanakorn Doungmukpanao NSTDA/MTEC
29 | C/P Mr. Surapo! Vatanawong TISTR

30 { C/P Dr. Sutiporn Chewasatn TISTR

311 C/P Dr. Chutima Eamchotchawalit TISTR

32 | C/P Dr. Chanakan, Asasufjarit TISTR

33 | C/P Dr. Anchana Paftanasupong TISTR

34 | C/P Ms. Thanita Sonthisawate TISTR

35 1 C/P Mr. Phichai Wongham TISTR

36 | C/P Mr. Suwit Auchariyarmet TISTR

37 | CIP Ms. Lalita Attanatho TISTR

38 | C/P Mr. Thapparait Kunhanont TISTR

39 | CP Dr. Siriporn Larpkiattaworn TISTR

40 ; C/P Ms. Juialuk Phunnoi TISTR

41 | C/P Ms. Phanthinee Somwongsa TISTR

42 | C/P Mr. Chalermchai Jeerapan TISTR

43 | C/P Ms, Laksana Kreethawate TISTR

44 | C/P Dr. Thanes Utistham TISTR

45 | C/P Dr. Wirachai Soontornrangson TISTR

46 | C/P Mrs. Rommanie Wungdeethum TISTR

47 | C/IP Dr. Borlsut Chantrawongphaisal TISTR

48 | C/P Mr. Sophon Phromsuwan TISTR

49 | C/P Mr. Apichat Junsod TISTR

50 | C/IP Mr. Satta VWatanatham TISTR

51 | C/IP Ms. Jarunrat Lekrungruangkjj TISTR

52 | G/IP Mr. Kasidid Asumpinpong TISTR

53 | C/P Mr. Vishnu Panphan TISTR

54 | C/P Dr. Phavanee Narataruksa KMUTNB

56 | C/P Dr. Karn Pana-Suppamassadu KMUTNB

56 | C/P Dr. Tanakorn Ratana KMUTNB

57 | C/IP Dr. Nakadech Youngwilai KMUTNB

58 { C/P Dr. Chandriadda Chotratanadilok KMUTNB

59 | CIP Dr. Samittichai Seeyangnok KMUTNB

60 | C/P Dr. Chatchalida Boonpanaid KMUTNB




In the event of transfer / posting or retirement of counterpart personnel, his/her
successor will be designated by respective organizations immediately.
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Annex V LIST OF OFFICE SPACES AND FACILITIES

1. The building and facilities necessary for the performance of duties by the
Japanese Experts including head office space in NSTDA, office spaces in TISTR
and KMUTNB,

2. Space and building for the Pilot Plant for high quality Biodiesel Fuel (BDF)
Production.

3. Facilities such as electricity, gas, water, sewerage system, telephones and
furniture necessary for the Project activities and operational expenses for
utitities.

4. Other faciliies mutually agreed upon as necessary.



Annex VIl JOINT COORDINATING COMMITTEE

1. FUNCTION

The Joint Coordinating Committee (hereinafter referred to as “JCC"), composed of
members listed in 2 below, will meet at least once a year and whenever the
necessity arises. The main functions of JCC shall be as follows;

(1) Toformulate annual operational work plans of the Project based on the tentative
schedule of implementation within the framework of the Record of Discussions
(R/D)

(2) To review the overall progress and achievements of the Project

(3) To examine major issues arising from or in connection with the Project

(4) To work out the modification of activities depending on the necessity

to ensure smooth implementation of the Project and to secure ministerial
coordination, guidance and supervision, as well as to draw expertise from other
Ministries/ Departments/ Organizations.

2. COMMITTEE COMPOSITION
Chairperson; Project Director

Thai side

Project Manager

Deputy Project Manager(s)

Representative(s) of NSTDA

Representative(s) of TISTR

Representative(s) of KMUTNB

Representative(s) of Thailand International Development Cooperation Agency,
TICA

Representative(s) of MOST

Japanese side

Research Director

Deputy Research Director

Representative(s) of JICA Thailand Office

JICA Expents to be dispatched by JICA

Other personnel concerned to be decided and/or dispatched by JICA, if necessary
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Observer

Officlal(s) of the Embassy of Japan in Thailand

Representative(s) of Japan Science and Technology Agency, JST

Other official(s) of appointed by the Project Director and the Research Director may
attend the Committee meetings as observer(s}.

M
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Implementation Structure Chart

JST

MOST

Administration

e : Research
: Director

: Project Director [

NSTDA /
MTEC

Research

Project
Manager

Director

Waseda
Univ.

Project

Coordinator

Managers

Deputy Project [

Sl b KMUTNB

Researchers

Researchers

Japanese Side

Joint Research

Thai Side



ANNEX C Project Design Matrix

Praject Name : Innovalion on Producticn and Automotive: Utilization of Blofuels from Non-fead Blomass in Thaitand

National Science and Technology Developmant Agency (NSTDA), Thalland Instilute of Scienfific and

T G H "+ i ; ¢
arget Group Technelogical Researzh (TISTR), King Mongkut's University of Technology North Bangkok (KMUTNE) Dusaon - January, 2010 to December 2014 (5 years)
Praject area N Thailand Date 1 Seplember 11, 2009
Final Benefiiares | Researchers, Engineering Firms and Policy Makers ralated to Development of Blotuefs In Thailand Version Mo. PDMO
Narrative Summary .Qbjectively Verifiable indicators Means of Verification Impartant Assumptions.
Overnll Goal

The Improved technclogies for Hofules from non-food bipmass by the Projact
afa disseminated In Thalland.

By 2013, the Improved {echnaologles fat tlofuels from nen-tood
biomzss by the project disseminated to researchers and engineering
{irms In “Thalland through aclions by the Thal research iastitutions
angaged I the Project, including seminars, training courses, technical
sapndeas, and so on.

Cata from questiennaine fer the pariiclpants of
seminars, tralning caurses, lachnical sefvices by
the resaarch institules engaged ia the Prefect

- The curent policles on blofirels of Thailand are
not changed,

» The crude oil price dees rot go down from the
curent level,

+ The budgels for dissemination activitles are
provided,

Prejoct Purpeas

Fundamental technolcgies to produce blofuels from ron-foad blomass fer
sutomotiva ulilizatien are developed.

1. it Is possible io produce Bledlesal fusl (BDF) which meels the
“EAS-ERLABio-Dleael Fuel Standards®* {10.0 hours cxidation stabllity
which 1g bigker than the EU standard ENT4214 of 6.0 hours) on 3 one
{1) ten par day basis,

2. The quality of biofuels from Jatropha resldues produced by the
Project satisfias the qually standards of petralaum gaseline and diesel
of) (mulfur cantant <10ppm, oxygen < O.1wi%) at [aboratory lavel,

* Report of working group meelng by Task
» Ciearterly progress repor
+ Angoal repar

« Annual report of Jeint Mecting by
AJST-NSTOAMTEC TISTR-KMUTNE

= In accardance wilh the Aclion Plan fer ble-dissal
premotian in Thailand, Jatropha produciicn
incraasas by the suffident lavel.

+ A sufficlent rasearch budget for practical use of
bigh quality BDF ts obtalned,

Output
{ Fer Research Achievemant 1 )

[Taski]

1. Detoxification conversion technology for praduciion of nop-toxic BDF is
deveioped,

2. Standardized produclion fechreiogy of high-quallly BOF In a plkt-scale Is
developed,

3, Catalyst utilization lechnology for upgrading Jalrepha BDF is devetaped.

4. CO2 reduclion effect of high quatity BDF from Jalropha off is cfarifed by the
Life Cycle Assessment (LGA}

{Taskd]
5. Automobiie fuel compatibility of high quality BDF produced by the Projestis
proven.

(CRitpLitt)

1. By 2011 Z, toxic content (pharbiol esler) in BDF I8 racused 1o the
salaly level.

(Oatput?)

2. By 2012, 2 high quality BOEF production plant with daloxificalion and
uxidation stabilization ualts is operaled continuausly for
preeessing Jatropha ol in Thailand on 2 one-tan per day basls,

{Outpct3)

3. By 2014, the qualily of BDE salisfies (e "EAS-ERIA Slio-Diesel Fuel
Standards” as weil as the Blo-Dlese| Guidelines of the Warld Wide
Fuel Charter.

{Quiputd)

4, By 2013, CO2 emission In the processes of high guality BDF

produciion proposed by the Projectis clarlfied by the Life Cydle
Assessment (LCA),

{Cutputs)

5. By March 2013, 5% BDF-blerided diese] praduced In the process of
the Project meels tha Dllewing regulation of FAME blended diesal
fual In Japan (aep? for the sulfur contenl):

- FAME content < 5 mass %

- Triglyeecide conlenl < 0.0Tmass%

~Mathano! content < 0,0Hmass%

~ Total Add Nomber {TAN) <0,13mgKOHG

« Sum of organic aclds {formic, acellc and propionic aclds)« 0.003

mass
-lnceement of Total Acld Numbaer {Oxldalion Slability} <
0.12mgKCHfg

* Report of working group meeling by Task
* Quartery progress repon
- Annual report

+ Annual reposi of Jelnt Meeling by
AIST-NSTDAMTEC-TISTR-KMUTHB

{ For Research Achlevernent 2 )

[Task2]

&. Production technology of blo-® from Jatropha resldues by thermalicatalytic
conversicon |5 devslopsad.

7, Separation and izallon tech

[Taska!

8. Depxygeration and sataiylic hydrotreating technologles for upgrading of
hig-olls 1o the qualily of pewroleum gasoline and diesel olf are developed,

9, Co-pracessing technology of deoxygenaled biv-oils and conventlonal
pelrgieum, which can be dilized at a convenlional petrolsum refinery, s
geveloped,

0. 02 reduction effect for using Jatrophia desived olis a3 ransporation fuels

of bio-cil are davaloperd,

{Qutputs)

8.1 By 2012, fas! pyrolysls catalyst for hydrodecxygenation whizh
make sxygen centent less than 40wi% Is developed.

6.2 By 2014, a pralctyped pyrolysis reactor for catalyllc fast pyrolyzer,

ch can {eat S00kg of bl per day, 1s daveloped

{Output?) ]

7.1 By 2012, technoiogies for bio-oll separalion and stabilizallon which
separate sold sedimen? and waler-solubla {ractions in bio-oll and
salectively recover waler-insoluble fraction tar further upgrading 1o
transpertation fuel, is develeped.

7.2 By 2014, a protolyped separalofisiablizer of bie-o? in a pilat-scala
Is developed,

{Qutpuie)

* Report of working group meeling by Task
+ Quariery prograss report
» Annual repart

+ Annual repact of Jolnt Meoting by
AIET-NETDAMTEC-TISTR-KMUTNE

There |5 ie substantial reformation in sulermoblie
angine techroiogy.




ANNEX C Project Design Matrix

Is clarified by the Lifs Cycle Assessmenl (LCA)
[Taské}

1. Autamabile fuel compaliblity of upgraded bio-olls from Jatropha residues,
including big-oils upgradad with comveentional petrofeum, I3 proven,

&, By 2012, oxygen contant of bic-0d from Jetropha residutes [s

reduced by 10-20wi%.

{Culpuis}

9. By 2014, the quality of the blended deoxygenated bio-oif with
pelraleum fractions and further upgradod under the conventions!
peirleum rafining cenditions weels the qualty standard of
pelrolewm gasofne and dieseal ofl. (sulfer canlent <10-50ppm,
uxygen canlont < 0. Twi%)

(Cutputin)

106, By 2013, CO2 emission In the procasses of biomass residues
pyraiysls lo bio-olls and follewing upgrading of bo-olls to
trLanr.ponaliun fuels 15 clarifled by the Life Cycle Assessment
{LCA)

{Outputi1)

11. By 2014, bioluels dedved from Jalropha residues, Incivding
biofusts derdyed from eo-precessing hydimdecxygenated bio—oil with
pelrolaum, meats the quabty standard of pelrsleum gascling and
diesef oll. {sutar content <10ppm, oeygen content « 0, 4wi% for
neat processing and sufur content <1 0-50ppm, axygen content <
C.1wi% far co-processing)

[Taskd] Upgrading Blo—oils and Lifa Gycle Assessment
8.1 To research and devakp deoxygenation lechnology of bie-sils
2.2 To research and develop catalyiic lechnolegy for upgrading blo-alls
5.1 To research 2nd develop co-processing technnlagies of deoxyganated
bio-clls will convenlional petroleum.
14.1 To canduct Lifs Cyzlo Assessment on biofuels produciion via,
pyretysis-hydrolreating process.

[Task4] Evaluation of autemablie fusd compatibifities of high quatily BOF and

biafuels from Jaircpha residuas

5,1 Te evaluale material compalib@les of high quality BDF prochucad by the

Project

5,2 To evaluate combuslion behaviar of the BDF

£.3 To evaluale engine perfocmancs of the BDF

5.4 To simulata combustlon behavier of the BDF

111 To evaluate maletfal compatibiities of blofuels darived from Lhe bio-clis
produced by the Project, Indeding biafuely derkved from eo-processing
bio-cits from Jatropha reslduss with conventional petreleum

11.2 To evaiuate combustion behavior of tha biofuels

11.3 To evaluata engine performanes of thae biofuels

11.4 To simulate combustion behavior of the tofuels

Standard Apparatus for Catalytic Reacllon Tesl, Homogenlzer,
Rolaty Evaperalor, HPLC, Canopy, Autedave, Lab-scale Pyrolyzer,
Bio-olf Separater, CENOS Anaiyzen, Oven, Yacuum OvenTubular
Fumzce

«TISTR>
BDF Productlon Piot Plant, Pyrolyzer link wilh GC-WS, Pilob-scaie
Extinyiedtype Fasl Pymiyzer, IGP, Flsidized Bed Pyrolyzer,
Vacuum Jet Denydrator

<KMUTNB>
A set of High Prossure Microteacior, GC-MS, Chiernlsorption.
Analyzer, Porstallc Pump, Dual Line Vacyum Manioid

[Tralning in Japan)
+  BDF upgradiag technologles
+  Deloiled Anglysls of BDF
+  Production lachnologles far bic-cils from Jatropha residues
«  Blo-gli upgrading technologias
~ Lo Cycls Assessment
»  Evalualton of autermobila fuel compatibility

[Cther Expensos]

<TISTR>

~  Offca for Japanass Experls {Offica in Energy
Depariment}
Laboraledies
Equipments:

<HMUTNEB>

+  ONica space for Japanese experts (Office In
tndustial Chemlsiry DepartmentFacuity of
Appliad Scienca or Setepce and Technology
Research insthule)

- Labomalertes
- Egquipmenis

L Other Expenses)
v Expendabls expenses
+  Payroll cost for project staff {e.g. secrelary}
< {thernecassary expenses

Artvities nput
{Task1] Production of tigh quality BOF from Jalropha il Japanase zide Thai Side
1.1 To research and dovelap detaxificalion lechnokagy for BDF preduction .
2.1 To design and develop pilol-scale standardized BDF production process {Dispatch of Japanesa Experts] [Counlerpar Perseans!]
2.2 To produce BDF for engine Jesis, . - i .
2.3 To examine Implamentation stralegy af BOF production . ;?94::" E:pe::t Projact Coordinator Praloct Diractor
3,1 To Identify helarogenacus calalysts for ransesterfication )°“‘R "E';E GiractonC Technoto - Project Manager
3.2 To develop hydrotreating \echrelogles for lmproving oxidation stabllity o r:?:n wiot/Calalyst nolegy for Upgrading of . pryjeet Goumanager
3.3 To dovelop demineralization technofogy of BDF . " . )
3.4 To candct defaled analyeis of BOF and bio-oic > Ves Rasearch Diraclotaaiomobiie Fuei Compatbamy ' Frolect Goordhator
4.1 To conduct (e Cycle Assessmerd on high quality BDF production Evaluaton . T gresenrth Stafl Preconditons
propesed by the Project, #  Catalyst Technology for BOF Praducion and Upgrading <NSTDAMTEC> A sufficient research budgels for Uie counterpart
g »  Catalyst Technology for bic-oll producdon <TISTR> institutlons are oblalned.
| > Decwygenalion Technolegy for Bio-oil <KMUTNB>
[Task2] Produttion and upgrading of blo-oil from Jatropha reskdues P Life Cycle Assesemenl Technalogy
.1 To develop calalysis for catalytke fast pyrolysis > Automoblls Fuel Compalibility Evaluation [Land FacTiles and Equipment]
6.2 To research and devalop pyralysls maclor for catalylic fast pyrolyzer ¥  Combusion Behavior Sirnufallon <NSTDAMTEC>
7.1 To design and deveing separafion technologies of bio-olls fram Jatropaha *  Implementadon Strategy
regdues «  Ofiice space for Japanese expests
7.2 To research and develop technoiegles for [ncreasing stabillty of bie-nlis [Machinesy ond Equpmant] *  Laboratories
<NSTDAMTEC> +  MNacessary Equipmants

* Referto the atlached *BENCHMARK STANDARD OF BIODIZSEL FUEL IN EAST ASIA®
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5. BENCHMARK STANDARD OF BIODIESEL FUEL IN EAST
ASIA
5.1, Concepts of Harmonized Specification

To harmonize the specification of biodiesel fuel, the concepts were discussed as
follows. |
(1) Based on Eurepean standard (EN14214)

The subject of this WG is only focused on FAME (Fatty Acid Methyl Ester) as a
biodiesel fuel, EN14214 is recognized as a comprehensive specification for FAME, and
so this WG discussed the harmonized specification based on EN14214,

(2) Consideration of various oils

EN14214 is set for rapeseed oil only. There is a need to consider other feedstocks

used in the East region, such as;
Coconut: low viscosity and flashpoint
Soybean: Iodine number

{3) Oxidation stability

Oxidation stability has critical impact on fuel tanks made of metals. In Europe, fuel
tanks of vehicle are mainly made of plastics or resin. However in Asia, metal tanks are
popular for vehicles. Oxidation stability value of “10 hours”, which was recommended
by Japan Automobile Manufacturers Association, Inc. (JAMA), is based to prevent
metal tank corrosion.

(4) Polyunsaturated FAME

Polyunsaturated FAME was mainly included in fish oil. It accelerates oxidation
degradation and sludge production, however, the measurement method has not been
developed. Polyunsaturated (more than 4 double bonds) FAME need to be excluded.

5.2, Benchmark Standard of Biodiesel Fuel in East Asia

WG for Standardization of Biodiesel Fuel for Vehicles in East Asia made an
“EAS-ERIA Biodiesel Fuel Benchmark Standard”, This is a benchmark standard
suggested for member countries for the purpose of harmonizing biodiese! standards in
East-Asia.

This standard is for B100 aimed for low level blending with diesel fuel. In case of
the use as a final fuel, further considerations are necessary, especially in regards to
oxidation stability,

(1) Specification of Benchmark Standard of Biodiesel Fuel in East Asia

Table 5.2.1 shows “EAS-ERIA Biodiesel Fuel Benchmark Standard” compared to

other existing standards.

25~
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Table 5.2.1 EAS-ERIA Biodiesel Fuel Benchmark Standard compared to other existing

standards
Us, EU Japan __ |CEASERINEISHIEELEE]:

tems Unlts | ST b6751-076] ENTA214:2003 | JI5 K2390:2008 ?%%f‘x"&f%na ‘ ?‘sm“a"%ﬁ?‘z%
Ester content mass% . 96,5 min, 86.5 min.  (SHESR96ISIMINesTs
Density ka/m3 - 860-900 860-500  |SARIRNIRE0T000 RGN
Viscosity wmls 1.9-6.0 3.50-5.00 3.50-5,00  |Satstoioni5io0 iy
Flashpoint deq, C 93 min. 120 min. 120 min.  EEROHOMMIR RIS
Sulfur contant mass% | 0.0015 max. | 0.0010 max. | 0.0010 max, Fre2000d0 marialiag
Distillation, T906 deg. C 360 max, - = 5%%? ]
Carhon residue (100%) o 0.05 max. - - e i
or mass% - 0.30 max. 0.3 max. & 2 R
Cetane number . v 47 min, 51.0 min. 51.0 min.  |S2Eas1i0imin SSNEy
Sulfated ash mass% | 0.02 max, 0.02 max. 0.02 max, [WERSeI0 SN
Water content mgtka 10.05[vol%]l max] 500 max. 500 max, |[HESPEHS00TmaYReEE -
Total contamination magfkg - 24 max, 24 max. S j
Copper corrosion 1. No.3 Class-1 Class-1
Acid value mgKOHfg]  0.50 max. 0.50 max. 0.50 max.
Oxidation stability hirs. 3 min. 6.0 min. 4
[odina vaiue . - 120 max. 120 max.
Methyl Linotenate masst - 12,0 max. 12.0 max.
Polyunsaturated FAME : ¥ :
(moge than 4 double honds) mass% " 1 max. N.D. 13 B T
Methanol content mass% | 0.2 max, {*) 0.20 max. 0.20 max, |EHEN 0 0ima ORI
Monoglyceride content | mass% « 0,30 max, 0.80 max, [FEEET0ISeHaREEE
Diglyceride content tnass% - 0.20 max. 0.20 max,  [SrERagoioliiakasmig
Trigiyceride content mass% - 0.20 max. 0.20 max. | Rauini0R0maxeasite|
Free glycerol content mass% | 0.020 max, 0.02 max, 0.02 max, | ESEFH0I02imaxs
Total glycerol content mass% | 0.240 max, 0.25 max, 0.25 max, : ;25
Na+K mglkg 5 max, 5.0 max, 5.0 max.
Ca+Mg mgfkg 5 max. 5.0 max. 5.0 max.

Fhosphorous content mglka 10 max, 10.0 max. 40,0 max.

specifica

(*) 130 deg.C of flashpoint is available instead of measuring methanol content
(**) Meet diesel oil specification

(***) Need data check and further discussion

(****) Need more data & discussion from 6 to 10 hours

(2) General comments for the standard
Oxidation stability

More data and discussion is necessary to determine the actwal induction period,
which will be between 6 to 10 hours, The oxidation stability of biodiesel fuel may vary

to the climate and environment. So, engine test is needed to support and set the hours
required for the oxidation stability. (In Thailand, tests concerning to the oxidation
stability are conducted, right now.)

Cetane number

Normally, in case of which a specification value is set into a standard, the property

2.8
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AMNEX, D Tentative Flon of Operntion (PO)

Task 17 Production of hith quelity BOF frow Jetrophe oll Lesder: De Yoshiwara OAIST, Japsr) T Chauken (TISTR, Theblend), T Muwong (RSTDA, Thallacd)

Schndula {from WN/200S 1o BN/2004} a IbILe It
sextvicles Tarpet FAE) L T T0LE T LIS T Iy eemenalytitey i
NSRRI S 4|1|2"']:}4v ort
Culeader Yusr pirae | Jzadmar T leigese | PzARw [ [eadeid ] daig W EH Inati bued]
FY of Thailand 340 Y o ) &Hﬁli TFris Tl stdo { Jepsnosmies | Teen gt H Tlater
FY of Jopan Frog FYL0 E¥1] FI1Z FE13 FiL4
-1 Te regearch and develop detoxification >
1echaslezy Cor BIF profustion Hewdrer Rember
To davelop azasuroment of toxic P [" [Beert, jarcon,
sovpoind 632 mothod of dotexifieatten la,,.u: 3 Slrue,
. o ¥l anopeng. 3
141« |To make mechinery dexign for N A Norna:ﬁ ¥ r. Yoshiwurs (AIST
% |detozification process Boanyaran, (APLS B [KSTZA 000
Parnzhoswa
-y $18 develap pilet-scale standsrdized -
2} 130F praduction pracoss ) [Ratput 2 Yombor Nusbor
Chanakam,
2=1-Te devel ilot~schnle srandspdized fthanlty, Phichal Fliat
- levelor pylol=3c) L] I
1 [EF produckion process * iy Mok e vosniira ST/ BF L4 homa | 2010
[Panchecwa, production
by d e
2-2 |To produge BOF Tor_the eagire texts Qurpue 2 ——— Yenbar Mpzhat
[To_produce BUF by the pilot plent for + » Suwic, T 12 |br. Yaskimssn,
S A 3
Yisany (HSR Dr. Tobm CAIST)
[To cramine impicwcntation Ittategy of N
Z%4hieh quality BIF produccion > Honber Nesbar
Faritud VSTIA) Taf, Nishijina (W),
Sutlparn {TISTR) [Prof. Sewuta(fU)
.4 [Te 1deacify hetobegeavous catalysis
1 for tramsezlorificstion Dutput 3 o Eenbot Moaber
3wiw{To identiCy hetorogoneous catalyer for > |npeaTatux .
1 [trensezsorfIficstion [Beanyausty, far A fasTDA wix
Paxrptope, Euppe [Ur. Tebs catalytic
o v {NSTDA}, Sirlpars, D=, Yoskl L ‘
5 |9 milalze contsht of wetals in HOF Jui-luk.m {A18T) salyzer € FIStR 2001
= Lekasnn (TISTRE
3; To irain Tresearchore In Jepan pe—1 e b o e (=g A (TISTR i
un |TH Gevelop hydrokreating todhnologies
_:ira fapcovlop axdatlon ztabltiey st 3 + Nenbar Heaes
R 4 T (T " * Thanits Dr. Tubz
¥ 3 [te vevin ressacchazs in fapan ama S a usldie {TISTR)  Jr, Voshimara{ALsT)
33 :; caig;]np dominvral Ezation techrology Gatpat, 3 Hoadior by
J?' To develap adzosbent for desetafiration » (Tusiita Dr. Tobs
Kaatdlt {TISTR) r. Yaghlaurs (AIST
‘te conduck detnilaod xemiysis of KDF
| 34 Lane brovotts utput 3 Jr— enbor
3o teverap o€ analysts merhod ranite. Lollta -
d ' Er. Toba,
3; To traln rosasrchora In Japan e e o P giﬁ?um br.
¥ituroeh CNSTIA |Suginota{AIST)
7o cendduct Life Cycle Aszossognt o N
4=1 {5lofoolx producticn ¥io prrolysiz- Qutput 4 L Heaber Feaber
hydeotrexting prooves,
T [¥o conduct LCA TFrot. Negote
prey Til 14
‘; [To tymin spreerchers n Japas agur L e d [t m:.;;:;',lﬂ [Prof. Hocoal
Jaruaret (TISTR} |Pref. Oneda
Prof., Nhhiiim(fdi
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Tusk 2! Production of bio—oil from Jasrophs rasiduss Leadur?  For Activity 6 Dr. Wursta {AIS1, Jepan), br. Ducogduen (NSTDA, ThoiFor Activitles 7 Pr. Yechimurn (AIST. Ispsn). Dr. Ekkarut ¢S51DA. Thei)
. Schedulo {from MM/2003 to JOI/2014) e iRilit 1
Activities Target 2010 i 2041 2012 014 BT Tpensifility nputs
: 1Iz"'islugil?1{zllaja PRI 0O N S NN W Y O O 0 Pri
Calender Year 01/10 12/ 1401/11 12/1101/12 i 12112 ] 12/1401/14 | 12/14 . . . 1 Instint .
FY of Thailesd F¥id F¥IT | FTIZ ; S T A [FFiE That side Japanae side Teen Jort) Tion | Tindez
FY of Japan Fiog FY10 FY11 Fr1z FY13 F¥i4
_. |Te develop cotolysts for catalyti
A2 ltase pyrolysis ¢ Qutpuz & F" > Mesber Heaber Auteelave | 4 INSTDA 2011
6-1-7|To develep eatalysts for cntalyiic > {oengd Tubilar
6-1-2Tg train roscarchurs in Japan ¥ [ - < R o ‘(rxi.bm. Sildarn e u . Furnace B [NSTDA 2011
(STDA) r. Muratn, Hr. b NETDE 2019
Siriporn, Hoehizukl, Dr. obzenle 4[5
Chalormchal, Voshimars (AIST)
Phanthinee
T h and S2ovel: 1 f: [TESTRY
_o |Te raxearch sad dovelop pyrolyzer for P ,
-2 catalytin Fast prrolysis Quepue &« - ‘mﬂmbur Hembor Pyralyzer
by link with | & [TISTR 20t0
5-2-1{To develop prrclyser or bic—oil “ > Roﬂ:?; Satta  |br. Murara e
4 A
{TISTAL Dr, Mochizeki -
3 N Thanes, hesT) seala
6~2~2To prodice hic-e{l for KSTDA * ;l\:f:;i:. et axtrudode A {TISTR 2010
Flujidized
bod A |TISTR 20)2
5-2-Ta trajn reseatchere in Jonsn - thanes, Avieker
Ta dezign aad devolop suparacion
[u 7-1 | techrologios of bie—ails from jarrophs |Sutput T Meaber Maaber lomogenizer | A [NSTDA 2010
rog{dyas
% 7-1-1{To design soporation apparstus of big~ % > 's"’{::;‘;"‘ X [NSTDA 2010
SOSIER S0pRration Jpparatus of . iy 2
Boonyawan, br. Yoshimurs (Al
Naweng, Ukeit B [TISTR 2011
AT
Yoeuun even t B PNSIDA zelo
[Bieoil
separator A NSTDA 2010
s |To rescarch and develop technologios ta .
AN A et stabilizy of bim-ails  |00tPet 7 Hentinr Hachar ﬁ"‘?:hr A [STDA 2012
7=2-1]To devalop stubilizing technology t > Ekgarec,
Foaadt T serd back fractionated Bia-eil for + Sittha, br. Yoshieura(AIS
i&srl.&ul (TI5TR}




Tazk 3t Upgrading of bie—efls ohd Life Cyela Lesder  Far Activitiss 8, Dr. Suglaota (AIST, Jopae), Dr. Ssheithip (GHUTNE, Thellond}Far Activitios § Dr. Yoshdeurs (AIST, Jepsn), Dr. Sebelthip (KWUTNB, Thailend)
Aasossment For Activitias 10, Prof. Negata (W, Jopan), Dr, Thumrongrut (S7DA, Thailsnd)
Schodule (froa VM/2009 €0 /20140
Activitics Target F010 FA 3012 i Y FT] Responslbility Inpucs
Tl e s Jatafzlafafiflzeisi4 1[2|3|-4ltlzlsj4vcm ot
Calonder Year 01/10 121001/} 12AK1Az | 127180118 | 12/101/14 | 12/14 . Ingtitue |, .
TF oF Tratlang Fia T L ,..I 54t T ooty T Pl ~ /s Thei gide Jopanoze side Itez o;[ Lo Timing
FY af fapan Frog! FY10 Fri1 FYlz FYI3 FY14
1 |Te research ard develop dooxygenation o N
31 fiecheology of biowails burpat 8 1€ > soxker Momber
Sabaithip, A set of
_1_1{Ta develep dnoxygenated coversicn y) » Tonakers, high
F11 (achnotogy for big-oils i Nakndech br. Sugimote,  lpressmwe | 0 [OWIO | 2010
== Fhovapes, Karn,  {Mr. Horie, lefere
1ty | : - N Chondrladda, Me. Mochizuki, |Perstnlitic
§-1-2[¥s train researchers in Japan Chatehn] [da, Dr. TobalAlST ] 2010
Samietichol, Dual kine
{KHUTNE) vacuun B fRMUTNB 2010
moni fald
_ |To researeh nnd develop catnlytie .
82 tochnology for upgrading big-ails Qucpuc 8 - Hesber Herber
Sabaithip,
—n_7 1T investigote bie-oil upgrading over Tsnakorn, Dr. Yoshioara,
821 hetcrogensus enta]ysts Naknduvch or. Toba, GO-¥3 A |KMUTHB 2010
Ph , Karn,  [Mr, Mochizuki,
s . . irato,
To charscterize physical and chemlcal . m:’:ﬁ?ﬁ: .g:‘ ﬁ:ﬁ:ﬂm Chenisotped
§u2-2 |preperties of heterogonous cstalysts M Samittichni' AT on Analyzer A POUTR 2011
for denzygenatica of hioails TG ‘
8-2~3 |Fo troin ressarchers in Jepen o] 4 -]
To research and develop coprocessing
-1 |techoolegies of deoxygensted bic—oils Jutput & < > Member Hember
ri:h sonseationsl netrolpum i
9-1-11To develan catalysts for co-precessing t L ?aba;:hm.
) ARSKOTR, -
Nakadach gf_ ;::I:murn.
Phavanee, Karm, Hru *
Chandrladda, s
Chatchalida, Mochizuki (AIST}
Samittichai,
To condust Lifs Cyele Assessment on
19+) [biofuels preduetizn via pyrolysis— Dutput 10 < B Heber Yorber
hydrotreating procoss, T —
19-1~1[To sonduct LG + - Thunropgrut 'r:rai ;taxnn}g%
(NSTRA) ok, Hovemi
Jurunyat {TISTR) :;Ofulggﬁgucéu
]
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Task 41 Eveluntion of sutenchila fusl coapabilitios of high quisity DOF snd bipfuels from

Fatroshs rasidues Loader: DR Goto (AIST, Jspan), Prof. Dalshe (¥U, Japan) Br. Subongko] (KSTDA, Thai)
Schedule (from WM/2009 to WM/2014) hili =
Activities Target 1 T T Responsibility Inputs
s {1t efalsfalze{a]aliz[alaliizaials Yoo
Talendar Yoor TErL i3 ThL/T /015 1271301714 R 0 L e ] Tassuese sid few | nstiaei] L
FY of Thailund 7] Ft12 FYiE it TS a F ¢ tyi o :
FY of Japon 1 FY11 FY12 Frid
_| |To evaluate mazerisl ¢ompabilities of
5 |hish quality 8OF aroduesd by the Profges [051C § Yeaber Laader
. q1.1iTe conduct material cempatibility !
_i_j__l_evaluuiion Sittha, Lkrit, Canopy A [stoi w2
5-1-%iTe traip researchars in Japan et [Chaemafperst Dr. Oguma (ALST} [Oven B [NSTDA Y2
(NSTDA)
§2 |To evaiuate conbustion bokavior of the [Output 3 > Hembeor Mowber
Ta tanduction conbustion bebavior Nuwong, :
G2l " ] H Gr, Golo, Realtime -
evaluation ?::OHBI\HJ' fr. Qgupa, Y Analyzer C [NSTDA X3
5-2=2To train resenrchers in Japan f—a <] Anrpong, Dr. Eannda
Kintkong, 8D
Tatakorn (HSTDA)
5-3 {To evaluare engin perfermanee of the HOF [Output § b Hesher Meaber
5-3-1 To conduct  engia performance ovaluation Subongko, Prof. Daisha,
of the BDF Numang. Prof. fusakn
S«3+2|Ta train sosearchers fe lsgan <N [t Tearpang, me' Hakaaaki
Kiathong, .
Tanakorn (NSTDAY
54 |{p simuclato rombystion bebavier of the  IOwrput b - Xnmbor Menbur
5~4-1To zonduct combuttion behavier sipulatior Prof. Buisho
b4~iTo train rescarchers in Japan | -] Prof. Xuzaka
fuwang (RSTOA) ot Rokagakt
Prof. Okawa(¥L)
To ¢vailkate matericl] compatibilities of
bioleels darived from tha big-eils
_ [predused by the Project, including <
-l biolaels deeived from soprocessing hiam Oucput 11 Heabar Loader
0ils form Jatrepha residues with
copvantional pesrolowm
A Sittha, Ukrit.
Chanpn [parn Dr. Ogens (RIST)
[NTOA)
11-2 Ts:: evalunte combustion behavier of the Output 11 > Memhor Kerbar
biofuels & G
{Tu'mu " s
| Subongkad, it
Teerpang, Dr. Ogume (AIST}
Niztkans.
11-3 ‘;?ci::li:nm angin perforeanee of the Qutput 11 > Hember Yooker
[SubongkoJ, Prof. Daisho
Nuwong,
Teerpeng, Prof, Kusaks (¥}
¥{otkong,
.4 |Te simulnte conbustion Tehavier of the < » Haaber Kerbrr
Ml tonels Gt 11
Prof, Daishe
A Prof, Kusaka
OISTOA)  to 0F Bakcasgakcd
Praf. Okowa {TU)




Annex E Equipment List

No. | Equipment Organization | Related Output | Priority
1) | Pilot Plant for high quality Biodiesel | TISTR 2 A
Fuel (BDF) Production
2) | Standard apparatus for catalytic | NSTDA 3 A
reaction test

3) | Homogenizer NSTDA 7 A
4} | Rotary evaporator NSTDA 7 A
5) | Canopy NSTDA 5,11 A
8) | Autoclave NSTDA 6 A
7) | Lab-scale pyrolyzer NSTDA 8 A
8) | Bio-oil separator NSTDA 7 A
8) | CHNOS Analyzer NSTDA 7 A
10) | Pyrolyzer link with GC-MS TISTR 6 A
11) | Pilot-scale extruded-type fast pyrolyzer | TISTR 8 A
12) | ICP TISTR 3 A
13) | A set of high pressure micro-reactor KMUTNB 8 A
14) | GC-MS KMUTNB 8 A
15) | Chemisorption analyzer KMUTNB 8 A
18) | Fluidized bed pyrolyser TISTR 6 A
17) | HPLC NSTDA 1 B
18) | Oven NSTDA 5,11 B
19) | Vacuum oven NSTDA 7 B
20) | Tubular furnace NSTDA 6 B
21) | Vacuum jet dehydrator TISTR 7 B
22) | Peristaltic pump KMUTNB 8 B
23) | Dual line vacuum manifold KMUTNB 8 B
24) | Realtime PM analyser NSTDA 5,11 C
25) | CFPP analyzer TISTR 3 Cc
Note;

1) The above-mentioned equipment is limited to those which are indispensable
for the transfer of technology by the Japanese Experts.
2) Content, specifications, and quantity of the equipment will be decided through

mutual consuitations.
~ {
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Location Map

TISTR

construction |
project

Location of the

new building for
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% At : MTEC/NTSDA
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(& A )
Dr. Werasak Udomkichdecha (Executive Director, MTEC)
Assoc. Prof. Siriluck Nivitchanyong (Assistant Executive Director)
Dr. Paritud Bhandhubanyong (Advisor to President, NTSDA)
Mr. Atomo, Yukimune (Coordinator, International Relation Section)
Dr. Subongkoj Topabiboul (Researcher/Head of Bioenergy Lab)
Dr. Nuwong Chollacoop (Researcher, Bioenergy Lab)
Dr. Boonyawan Yoosuk (Researcher, Bioenergy Lab)
Dr. Sittha Sukkasi (Researcher, Bioenergy Lab)
Dr. Ekkarut Viyanit (Resarcher/Head of Failure Analysis and Degradation Lab)
Dr. Duangduen Atong (Researcher/Head of Applied Ceramic Lab)
Dr. Viboon Sricharoen chaikul (Researcher/Lecturer, Chulalongkorn University)
Ms. Sirorat Boonratakul (International Relations Officer)
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Mr. MIYOSHI Katsuya (JICAZ A FF i H B)

BHEONEIT, LTO LR,

1. MTECO#E4 (METC)
MTECD %L, ffF5E0 8, LSS C BT 28 NDVDE i~/ LB T — 3 ik
> TiThivl,

2. RFEF DKL/ (JICA)
AFHEMEOICAMBERE LV, HEMBE R OX A FHEFN L OHEE OB N1,

3. MTECO A A REHNZ BT 2 WF9EiEEI O] (MTEC)
UTOFEEFEZHONTDOT LT — 3R, MTECH) H{Thbivz, SISO W TIZEA
BRI R,

|



[ Bloenergy Labd #f 7242 ]
Biofuel Testing Laboratory : fill £ 4f7 72 & /3o A REL O GE 1\ LIBT3 2 BP9
Automotive and Alternative Fuel Laboratory : = > ¥ 2 3FAfh,  BRBERFMESEAL S5 D S5 47
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Biofuel Testing Lab
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Automotive and Alternative Fuel Lab
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