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2014, The Ocean Resort, Yeosu, Korea(Rep.)

6. A. Konjareon, S. Thongkam, B. Boonchom, M. Thongkam.” Low-

Temperature synthesis of DME as a clean fuel over CuZnO/APO,
nanocatalysts” The ﬂfh Asian Conference on Innovative Energy &
Environmental Chemical Engineeriﬂg(ASCON-IEEChE) ., November 9-12,
2014, The Ocean Resort, Yeosu, Korea(Rep.)

7. A. Konjareon, S. Thongkam, B. Boonchom, M. Thongkam.” Effect of
Preparation Method on CuZnO/AlPO, Catalysts for Low Temperature
Synthesis of DME ” The 5" |nternational Conference on Green and Sustainable
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(IEEChE) , November 13-16, 2016, The Hotel New Grand, Yokohama, Japan
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over Zr modified CuZnO/HZSM-5 Catalysts ” Pure and Applied Chemistry1
International Conference 2017 (PACCON 2017) , Feb 2-3, 2017, Centra Government
Complex Hotel & Convention Centre Chaeng Wattana, Bangkok, Thailand

11. Montree Thongkam, Nanchapak Piyabunditeul, Banjong Boonchom, Pesak
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: Revealing the formation and transformation process of different reaction
intermediates to illuminate the differences in the product formation path and reaction
mechanism for C4 isomeric products from direct conversion of syngas;

2 Exploring the corresponding relationship between the active sites of ZrOy-based
catalysts and the formation and transformation of intermediate species, and clarifying
the structure-activity relationship between the structural properties of catalysts and
catalytic activity and product selectivity,

3 For the direct synthesis of C4 isomeric products from biomass-based syngas, achieving
high-efficiency directional synthesis (especially isobutylene and isobutanol) through
the precise design and regulation of zirconia-based catalysts. In the synthesis of
isobutene or isobutanol, the single pass CO conversion is more than 20%, the
selectivity of isobutene is more than 60% in the total hydrocarbon, and the selectivity
of isobutanol and methanol is more than 90% in the total alcohol

4. Publishing 3-5 academic papers, applying for 1-3 patents, training 2-4 graduate

students and 1 postdoctoral fellow.
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Studies on synthesis of C4 isomeric products from biomass

based syngas

I. Main research contents

As a substitute for fossil fuel such as oil, coal and natural gas,
the utilization of renewable biomass resources gets more and more
attention. It is very important to study the catalytic conversion of
biomass syngas to value-added chemicals, which not only reduces
the dependence on fossil resources to ensure energy security, but
also contributes to the sustainable development of the economy and
environmental protection. Biomass can be converted to high-quality
liquid fuels or high valuc-added chemicals with syngas as
intermediate. And C4 isomeric products, such as isobutene and
isobutanol, are very important basic chemicals. Isobutanol can be
used as fuel additive. It can be used not only as a substitute for
methyl tert-butyl ether (MTBE) as an oxidant in gasoline, but also as
a fuel addition of diesel to reduce PM=2.5. Isobutanol, in 2010, had
been listed in the US Environmental Protection Agency's Fuel
Additives Catalog. On the other hand, isobutene can be used as a
raw material for synthetic rubber and synthetic resins (butyl rubber,
isoprene rubber, poly-isobutene, etc.). At present, the production of

C4 isomeric products, including isobutanol and isobutene, is mainly

12
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based on petroleum-based route, which does not agree with the
energy requirement of China and Thailand. The production of C4
isomeric products from biomass through syngas can overcome the
over-dependence on the petroleum route and accords with the
development direction of diversified resource utilization, which has
strategic and practical significance and will also bring considerable
social benefits and potential economic benefits.

In the existing syngas catalytic conversion reaction systems,
ZrQOs-based catalysts own better catalytic performance for the syngas
isomerization reaction to realize the efficient synthesis of (4
isomeric products. Depending on the structure and composition of
the ZrO,-based catalysts, different C4 isomeric products can be
synthesized. The pure ZrO, catalyst has better catalytic effect on
syngas to isobutene, while CeZr catalyst is more inclined to
synthesize isobutane, and KCuZr catalyst has better catalytic
performance on syngas to isobutanol. However, the current research
lacks an essential understanding of the good isomerization synthesis
performance of Zr0O;-based catalysts, and it is also different to
correlate the structure and surface properties with specific
isomerization synthesis properties of ZrOQ,-based catalysts. For the
synthesis of different C4 isomeric products, the differences in the
reaction path and mechanism over ZrOs-based catalysts are still

2



unclear, so it is hard to achieve accurate preparation and regulation

of the catalysts.

ICC, CAS

C4 isomeric chemicals

HsC, Hy
=CH, j\/OH
H,C

H3C i
isobutene isobutanol

Scheme 1 Tllustration on the joint research about the conversion of
biomass-derived syngas directly into C4 isomeric products between
Institute of Coal Chemistry, Chinese Academy of Sciences (1CC,
CAS, China) and King Mongkut's Institute of Technology

[ adkrabang (KMITL, Thailand)

To solve the above problems, this international joint research
project is proposed to integrate the advantage resources of the two
and propose the research about the production of C4 isomeric

products from biomass-based syngas by combined the research basis
3

14
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of directed catalytic conversion of syngas in Institute of Coal

Chemistry, Chinese Academy of Sciences, and biomass conversion

in King Mongkut's Institute of Technology Ladkrabang, as indicated

by Scheme 1. The corresponding relationship between the active
sites of ZrO-based catalysts and the formation of different products
will be explored, the difference in the conversion path of the reaction
intermediates for the direct synthesis of different C4 1someric
products from syngas over ZrO,-based catalysts will be revealed,
and the mechanism of isomerization of syngas over ZrO,-based
catalysts will be stated, which will realize the accurate control of

C4 isomeric products with ZrO,-based catalysts.

1. By changing the synthesis strategy, the structure, surface
properties and composition of the ZrO,-based catalysts, the
corresponding relationship between the structure of the
ZrOs-based catalysts and the formation of the C4 isomeric
products will be investigated, and the structure-activity
relationship between the active site and reaction performance of
ZrOs-based catalysts will be constructed.

2. Operando platform and other in sity characterization
technologies will be utilized to reveal the formation and
conversion rules of reaction intermediates in isosynthesis of
different C4 products from syngas and clarify the influence

4



mechanism of the derivation route of reaction intermediates and

reaction mechanism on the synthesis of target products.

Based on the in-depth understanding of the structure-activity

relationship of catalysts and reaction mechanism, ZrO,-based
catalysts will be rationally designed and modified for synthesis
of different C4 isomeric products, and controllable preparation
technology of high-efficiency isomerization catalysts will be
mastered to realize the high-efficiency directional synthesis of

target C4 isomeric products from syngas.

II. Key scientific issues, key technologies and research

objectives will be addressed through collaboration

Key Science Problem

1.

The difference in evolution paths of reaction intermediates and
reaction mechanism in direct synthesis of different C4 isomeric
products from syngas,;

The control effect of the structure and properties of
zirconia-based catalysts on the direction of CO conversion;

The corresponding relationship between the active sites of
7rO,-based catalysts and the formation of different C4 isomeric

products;

16
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The influence mechanism of gas composition in
biomass-based syngas on the production of C4 isomeric

products from syngas

Key Technology

l.

Constructing the Operando platform and test technology for
directional catalytic conversion of syngas to capture the
formation and transformation of reaction intermediates under
near reaction condition;

Precise control technology of microstructure and surface
properties of ZrO,-based catalysts;

Developing  Quantitative  calculation and  in  situ
characterization analysis technology to reveal the rules of

syngas conversion from the atomic and molecular levels.

Research objects

1.

Revealing the formation and transformation process of
different reaction intermediates to illuminate the differences in
the product formation path and reaction mechanism for C4
isomeric products from direct conversion of syngas;

Exploring the corresponding relationship between the active
sites  of ZrO,-based catalysts and the formation and
transformation of intermediate species, and clarifying the
structure-activity relationship between the structural properties
of catalysts and catalytic activity and product selectivity:

For the direct synthesis of C4 isomeric products from
biomass-based syngas, achieving high-efficiency directional
synthesis (especially isobutylene and isobutanol) through the

precise design and regulation of zirconia-based catalysts. In the
6



synthesis of isobutene or isobutanol, the single pass CO
conversion is more than 20%, the selectivity of isobutene is
more than 60% in the total hydrocarbon, and the selectivity of
isobutanol and methanol is more than 90% in the total alcohol
4.  Publishing 3-5 academic papers, applying for 1-3 patents,

training 2-4 graduate students and 1 postdoctoral fellow.

II1. Innovations

With the aim of the high value-added utilization of renewable
biomass resources, the research about directly catalyzing
biomass-based syngas to C4 isomeric products will be studied. In
this project, biomass-based syngas will be used as raw material to
produce the high value-added C4 isomeric products. Through the
construction of ZrO,-based catalyst and the related study about
catalytic mechanism, the synthesis path of C4 isomeric products on
the catalyst will be clarified. According to the above research, the
target of highly selective synthesis of specific C4 isomeric products
will be realized. This project has the following innovations:

1. Highly selective synthesis of targeted C4 isomeric products will
be realized through the design and modification of ZrO,-based
catalyst.

2. The corresponding relationship between the active sites of

ZrO,-based catalyst and the formation and conversion of

18
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intermediate  species rwill be clarified. Meanwhile, the
structural-activity relationship between the structural properties
of catalyst and the catalytic activity and product selectivity will
be illuminated.

3. The formation and conversion rules of intermediate species in the
C4 products from syngas on ZrO,-based catalyst will be studied
by operando platform and other in-situ characterization
techniques. Thereby, the related reaction mechanism will be
established as well.

4. In view of the characteristics of biomass based syngas, the effects
of gas composition of biomass based syngas on the catalytic
reaction will be explored. Moreover, the activation behavior
and competitive adsorption model of CO/CO, as well as the
conversion pathway of carbon source and the change rule of
C-O band on the surface of catalyst will be revealed from the

atomic and molecular levels.

IV. The basis for research and cooperation

The Chinese applicants and team have a rich working
foundation in the directional catalytic conversion of syngas to
isobutanol, isobutylene and other isomeric hydrocarbons. They have

successively presided many projects, such as the key project of



application research and development of the Chinese Academy of
Sciences "Research on Catalysts for high selective synthesis of
methanol and isobutanol from syngas", the fund of Shanxi Institute
of coal chemistry, Chinese Academy of Sciences "High selective
synthesis of methanol and isobutanol from syngas", the prospective
layout project of Shanxi Institute of coal chemistry, Chinese
Academy of Sciences " Key technologies of catalysts for synthesis
of isobutanol by directional conversion of syngas ", and the strategic
leading science and technology project of Chinese Academy of
Sciences (Class A) "Selective synthesis of isobutanol from
coal-based syngas" and so on. These above projects have been
completed and passed the acceptance. At present, the tasks being
undertaken include: National Natural Science Foundation of China
"Reaction mechanism of synthesis gas directed synthesis of isobutyl
alcohol", "Research on synthesis gas directed catalytic conversion to
isobutylene", enterprise project "Research and development of
synthesis gas to isobutanol technology", independent project of
Ministry of Science and Technology of China "Research on high
efficiency catalyst and formation mechanism of syngas to isobutyl
alcohol" and so on. In the study of the key technologies for the
synthesis of isobutanol catalyst from directional conversion of
syngas, the active center of the catalyst was recognized, and the kg

9
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scale-up experiment of catalyst and 1000 h stability experiment on
100 mL fixed bed reactor were completed.

There is a long-term and in-depth cooperative relationship
between the Chinese team and the leader of Thai team. The two
sides have successfully cooperated in the direct synthesis of
dimethyl ether and iso-alkane from syngas, and achieved relevant
research results, established a good foundation for cooperation and

mutual trust, and had stable and diversified cooperation channels.

V. Reasons for cooperation
1. Necessity of cooperation

Both China and Thailand are rich in biomass. As the only
source of post-fossil organic carbon, biomass is the only renewable
resource can be converted into liquid fuels or chemicals to achieve
"multi-functional substitution” of fossil energy. Reasonable
exploitation and utilization of biomass resources will alleviate the
shortage of resources and environmental pollution faced by the two
countries, which is of great significance to the sustainable
development of national economy and society.

Biomass, as a substitute for fossil resources such as oil, coal
and natural gas, can be converted into hydrogen, high-quality liquid
fuels and high-value-added chemicals. C4 isomeric products, such as
isobutene and isobutanol, are widely used as important chemical raw

materials. Therefore, the preparation of C4 isomeric products from

10



biomass-based syngas has high research value and application
prospect.

Centering on the advantages of natural resources, scientific and
technological advantages of both sides and the major national needs,
the establishment of this cooperation project is in line with China's
national conditions and the characteristics of "One Belt and One
Road" countries. According to the goal of project cooperation and
the research advantages of both parties, both participating units can
give full play to their advantages and realize complementary

advantages.

2. Complementary advantages

Based on the transformation and utilization of syngas, China
and Thailand have different research emphases. By combining their
respective research advantages, they can give to their respective
strengths and realize complementary advantages, so as to ensure the
smooth development of "Studies on synthesis of C4 isomeric
products from biomass based syngas” C4 isomeric products. The
Chinese team supported by the State Key Laboratory of Coal
Conversion, Institute of Coal Chemistry Chinese Academy of
Sciences, Chinese Academy of Sciences, mainly conduct research
and development of energy environment and advantaged
technologies, to meet the needs of major science and technology,
such as national energy strategic security, social and economic
sustainable development. In order to coordinate the solution of coal
utilization efficiency and ecological environment issues, targeted

basic research are carried out. The Chinese team is committed to the
11

22



23

heterogeneous catalytic process. In particular, they have carried out
systematic studies on the directional and efficient conversion of
syngas into alcohol, ether and ultra-clean fuels. Thailand team not
only has a long-term accumulation in biomass utilization, but also
has many years of research basis and experience in direct utilization
of biomass and conversion of biomass-based syngas, which can
provide technical support for the conversion of biomass-based
syngas in this project.

The teams of China and Thailand have complementary
advantages. Through this joint study, basic data and empirical
theoretical research will be provided for the production of C4

isomeric products from biomass-based.



COLLABORATIVE RESEARCH AGREEMENT
EAEREA B

This COLLABORATIVE RESEARCH AGREEMENT (the "Agreement") is made
between the King Mongkut’s Institute of Technology Ladkrabang ("KMITL"),
Thailand, and the Institute of Coal Chemistry ("ICC"), Chinese Academy of
Sciences ("CAS"), China.

HEEET T A2 B (CUFHEFR KMITLY) Fdh ER 22 L TR
2T (LT RIFRNICCT) 27, SLRIEB T & E AN

RECITALS:
FE

[A] KMITL and ICC desire to collaborate on the bilateral joint research project
between the governments of China and Thailand.
[AY KMITL %1 ICC %77 $A 8 7E o [ A0 2= B BUR 17 SUL Bk & T 7050 H EHEEE.

[B] KMITL and ICC desire to obtain certain rights to intellectual property
developed during the course of such research project.
[B) KMITL F1 ICC XU BAEEAE T &+ 10 H W 95t A8 o 3RS A R R R = B

Now, therefore, in consideration of the mutual covenants and promises herein
contained, KMITL and ICC agree as follows:
Et, 2= T05FiRiAR ERE{ERE, KMITL 5 ICC W7 H [ A AN T 252 -

1. Effective Date and Terminal.
1. ¥ KZEIEAHA

This Agreement shall be effective as of December 1, 2019 (the "Effective
Date"). The Research Project (as defined herein) shall be performed during the
period from the Effective Date through and including December 31,
2023("Terminal").

A 2019 & 12 A 01 B (EXA) &%, A4 %A% 2023 &£ 12 A 31 B
T 3 R R B A E I H & VR A TAE
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2. Research Project.

2. BFRH

2.1 KMITL and ICC will use reasonable efforts to conduct the research project
described as follows (hereinafter referred to as "Research Project").
2.1 KMITL 5 ICC WHEBAM AT H A & H A&IBHE T E.

2.2 The Research Project will be under the direction of Dr. Montree Thongkam
and Hongjun Xie (the ICC Principal Investigator), hereinafter referred to as the
KMITL “PI” or the ICC “PI”,

2.2 BRE WL E B A J7 #9T0 H 47155 A9 Montree Thongkam, 1753 [ MITAN
#4148 (Hongjuan Xie).

2.3 Each party shall be responsible for its own expenses in conducting the

Research Project.
23 WA EENTRAETE RO R TIERE T,

3. Publication and Academic Rights.
3. SEARHRRBH)

3.1 KMITL Investigator and ICC Investigator have the right to publish or
otherwise publicly disclose information gained as a result of their research in the
course of this Agreement. In order to avoid loss of Patent Rights as a result of
premature public disclosure of patentable information, KMITL Investigator and
ICC Investigator will submit any prepublication materials and a summary of any
other planned public disclosure to another party for review and comment prior to
planned submission for publication. KMITL Investigator or ICC Investigator shall
notify another party as soon as possible.

3.1 KMITL #3351 B 8 58 A 52 5 ICC i35 B AU G A AR UCHE B2 P S BR Bk 20 A5 T
&R AT EBHETEEEFEEATHEL LSRR, KMITL 51 1CC T 1)
i H ﬁ%)\?ﬂ%ﬁ&@ﬁi’c&ﬁﬁ&E‘J?Fa‘*ﬂri*ﬂEﬁz\"fﬁﬁﬁé{%ﬁ?_ﬁﬁ, i R PRE 1 A
—77, BER-FEREZFHAHT,

3.2 It is understood that the KMITL Investigator and ICC Investigator may
discuss the research being performed under this Agreement with other



investigators but shall not reveal information which is another party’s Confidential
Information under Article.

32 sy, E0HBATHIE, KMITL il ICC (T f 3t LK KMITL A1 ICC
=R YN AL DL7E A P A 22 T 5 LA 50 A R AT 320 {H /& A e 37 B
FHLEE R

4. Patents, Copyrights, and Technology Rights.
4. HR. BRIKAR . FER

Title to all inventions and discoveries made solely by KMITL Investigator or ICC
Investigator resulting from the research performed hereunder shall reside in
KMITL or ICC.

AT B TR, BT KMITL s A f ek ICC TF 50 A\ 5 B R B R AT 9
B R R 805E 2 AR H & T KMITL 2 ICC.

5. Joint Inventions and Discoveries.

5. BRERBAMR

It is agreed that any Patents or Patent Rights arising out of or in connection
with the Research Project that are jointly invented by one or more employees of
both the KMITL and ICC shall be jointly owned by the KMITL and ICC ("Joint
Patent Rights"). All patent applications on the Joint Patent Rights shall be agreed
to by each of the parties and filed, prosecuted and maintained jointly by the
parties at their joint expense.

A, EHERALEPSHEHANE 1 KB 7L R A 1R R ECE R
HiZ % T A EFIBGZ B KMITL A ICC XU JT—RLER 2 1 B LA R, &R
01k AR % 1 KMITL F1 ICC XU 3 RIZEH CHLRER. i 5BEE R
9 o F B R A B R T R R, EIX TR S e e A AN R 4E
3 2 FH B 0L SRR AR AE

IN WITNESS WHEREOF, the parties have caused this Agreement to be
executed by their duly authorized representatives.

DAZEAERH: A BT IE SRR S -
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King Mongkut’s Institute of Technology Institute of Coal Chemistry (ICC),
Ladkrabang (KMITL) Chinese Academy of Sciences,
Thailand China
REEBETRY (FUEH), &£EH Bl B L VR R AL SRR LB, R E

Principal Investigator of KMITL Principal Investigator of ICC
KMITL 371 B 14 7 ICC T B f1 5%
Montree Thongkam Hongjuan Xie

AR S
Date: Date:
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TICA

Thailand International
Cooperation Agency

Proposal Form for Study Visit Project/Bilateral Project
Under the 23" Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Asst.Prof.Dr.Montree Thongkam
Department of Chemistry, Faculty of Science, King Mongkut’s Institute of
Technology Ladkrabang Bangkok 10520 (Thailand)
1.2 Chinese Implementing Agency (if any) :
Hongjuan Xie(f4108), " ER} 0 L 79K A0 220 52 B
Institute of Coal Chemistry, Chinese Academy of Sciences (China)

2. Coordinating Officer(s)

2.1 Thai Coordinating Officer(s) :
Name(s) : Asst.Prof.Dr.Montree Thongkam
Position : University Staff

Address : Department of Chemistry, Faculty of Science, King Mongkut’s Institute of

Technology Ladkrabang Bangkok 10520

Tel. No. : 02-329-8400 ext 6232
Fax No. : 02-329-8428
Email : montree.th@kmitl.ac.th

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) : Hongjuan Xie
Position : Researcher
Address : 27 South Taoyuan Road, Taiyuan, Shanxi, P.R.China
Tel. No. : (86)0351-4041627
Fax No. : (86)0351-4041153
Email

3. Title of the Study Visit (in English) : Studies on synthesis of C4 isomeric products
from biomass based syngas

Title of the Study Visit (in Thai) : msfnwigafunisduaseindndusiloluweives C4
MnTwravugusiadansey
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4. Sector of the Study Visit : (Energy sector)
4.1 By changing the synthesis strategy, the structure, surface properties and

composition of the ZrO,-based catalysts, the corresponding relationship between
the structure of the ZrO,-based catalysts and the formation of the C4 isomeric
products will be investigated, and the structure-activity relationship between the
active site and reaction performance of ZrO,-based catalysts will be constructed.

4.2 Operando platform and other in situ characterization technologies will be utilized
to reveal the formation and conversion rules of reaction intermediates in
isosynthesis of different C4 products from syngas and clarify the influence
mechanism of the derivation route of reaction intermediates and reaction
mechanism on the synthesis of target products.

43  Based on the in-depth understanding of the structure-activity relationship of
catalysts and reaction mechanism, ZrO,-based catalysts will be rationally designed
and modified for synthesis of different C4 isomeric products, and controllable
preparation technology of high-efficiency isomerization catalysts will be mastered
to realize the high-efficiency directional synthesis of target C4 isomeric products

from syngas.

5. Background and Rational :

Both China and Thailand are rich in biomass. As the only source of post-fossil
organic carbon, biomass is the only renewable resource can be converted into liquid fuels
or chemicals to achieve "multi-functional substitution" of fossil energy. Reasonable
exploitation and utilization of biomass resources will alleviate the shortage of resources
and environmental pollution faced by the two countries, which is of great significance to
the sustainable development of national economy and society.

Biomass, as a substitute for fossil resources such as oil, coal and natural gas, can be
converted into hydrogen, high-quality liquid fuels and high-value-added chemicals. C4
isomeric products, such as isobutene and isobutanol, are widely used as important
chemical raw materials. Therefore, the preparation of C4 isomeric products from biomass-
based syngas has high research value and application prospect.

Centering on the advantages of natural resources, scientific and technological
advantages of both sides and the major national needs, the establishment of this

cooperation project is in line with China's national conditions and the characteristics of
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"One Belt and One Road" countries. According to the goal of project cooperation and the

research advantages of both parties, both participating units can give full play to their

advantages and realize complementary advantages .

Ll

10.

Curriculum Vitae

Name MONTREE THONGKAM

Sex Male

Date-Month-year 27 Nov 1974

Current position University staff

Academic Position Asst.Prof.Dr.

Affiliation Department of Chemistry, Faculty of Science,

King’s Mongkut’s Institute of Technology Ladkrabang,
Thailand 10520

Tel: 02-329-8400 ext 6232

Fax: 02-3298428

E-mail Address ktmontre@kmitl.ac.th , ktmontre@hotmail.co.th

History of education

7.1 Bachelor Degree of Industrial chemistry Year: 1997
Rajamangala University of Technology Krungthep Thailand

7.2 Master Degree of Chemical Technology Year: 1999
Chulalongkorn University Thailand

.3 Doctor of Philosophy in Chemical Technology Year: 1999
Chulalongkorn University Thailand

Special expertise

Methanol synthesis, Dimethyl Ether synthesis, FT synthesis, Reaction and catalytic

engineering

Experiences on research

- Reviewer

1.

Reviewer (2011),”Production of biodiesel from trans-esterification by Potassium
Zinc hybrid catalysts over silica mesoporous support”, Journal of Energy
Research,:2(2555), Energy Research Institute, Chulalongkorn University..

Assistant Professor of Alternative fuel (2009-present) Department of
Chemistry, Faculty of Science, King Mongkut’ Institute of Technology Ladkrabang,
Bangkok, THAILAND

Teaching Assistance (2006-2007) Chulalongkorn University

Assistant Researcher (1999-2001) Chulalongkorn University

Research

1

Researcher (2019) Department of Applied Chemistry, University of Toyama

Toyama, Japan




31

10.1

= Researcher (2007-2008) Department of Applied Chemistry, University of Toyama

Toyama, Japan

Journal published in International

1 M. Thongkam, G. Yang, T. Vitidsant and N. Tsubaki. “Novel three-component
zeolite capsule catalyst for direct synthesis of isoparaffin”, Journal of the Japan
Petroleum Institute 52(4): 216-219 (2009).

2 B. Boonchom, M. Thongkam, S. Kongtaweelert, N Vittayakorn. “A simple route to
synthesize new binary cobalt iron cyclotetraphosphateCoFeP,0,, using agueous
and acetone media”, Journal of Alloys and Compound, 486:689-692(2009).

3 B. Boonchom, M. Thongkam, S. Kongtaweelert, N. Vittayakorn. “Flower-like
microparticles and novel superparamagnetic properties of new binary
CoyoFern(HPOg),.2H,0 obtained by a rapid solid state route at ambient
temperature”, Materials Research Bulletin, 44:2206-2210(2009).

4 Banjong Boonchom, Chanaiporn Danvirutai and Montree Thongkam. “Non-
isothermal decomposition kinetics of synthetic serrabrancaite (MnPQ-H,0)
precursor in N, atmosphere”, Journal of Thermal Analysis and Calorimetry,
99:357-362(2010).

5 Banjong Boonchom and Montree Thongkam. “Kinetics and thermodynamics of
the formation of MnFeP,0,,”, Journal of Chemical & Engineering Data., 55: 211-
216(2010).

6 Chesta Ruttanapun, Banjong Boonchom, Montree Thongkam, Samart
Kongtaweelert, Chanchana Thanachayanont and Aree Wichainchai, “Electrical
and optical properties of p-type CuFel-xSnxO2 (x = 0.03, 0.05) delafossite-
oxide “,Journal of Applied Physics, 113(2):2013.

7 Guohui Yang, Montree Thongkam, Tharapong Vitidsant,- Yoshiharu Yoneyama,
Yisheng Tan, Noritatsu Tsubaki. “A double-shell capsule catalysts with core-shell-
like structure for one-step exactly controlled synthesis of dimethyl ether from
CO; containing syngas”, Catalysis Today, 171: 229-235 (2011).

International conference

1. M. Thongkam, B. Boonchom, T. Vitidsant, N. Tsubaki. “Catalytic Dehydration of
Methanol to Dimethyl Ether from Synthesis Gas overCr/ZnO Capsules Catalysts”
The 2™ Asian Conference on Innovative Energy & Environmental Chemical
Engineering, Phuket, Thailand (2010).

2. M. Thongkam, B. Boonchom, T. Vitidsant. “Synthesis and characterization of
binary copper (II) cobalt(ll) hydrogen phosphate hydrate” The 24" International
Symposium on Chemical Engineering December 2-4, 2011, Hyundai Hotel, Gyeong-
ju, Korea.

3. MThongkam, P. Suksomkit, S. Thongkam, B. Boonchom.” Synthesis and
characterization of magnesium (I) cobalt(ll) hydrogen phosphate” The 25"

International Symposium on Chemical Engineering December 14-15, 2012,




(S V4
Okinawa Convention Hall, Okinawa, Japan.

4. SThongkam, P. Suksomkit, M. Thongkam, B. Boonchom.” Preparation and
characterization of copper (II) cobalt(l) hydrogen phosphate hydrate” The
25" International Symposium on Chemical Engineering December 14-15, 2012,
Okinawa Convention Hall, Okinawa, Japan.

5. S. Thongkam, Y. Yoneyama, N. Tsubaki, M. Thongkam.” Low-

Temperature Fischer-Tropsch synthesis in slurry-phase reactors on
the catalytic performance of Ru-Co/SiO, catalysts” The 4th Asian
Conference on Innovative Energy & Environmental Chemical
Engineering(ASCON-IEEChE) , November 9-12, 2014, The Ocean Resort,
Yeosu, Korea(Rep.)

6. A. Konjareon, S. Thongkam, B. Boonchom, M. Thongkam.” Low-

Temperature synthesis of DME as a clean fuel over CuZnO/AlPO,
nanocatalysts” The 4" Asian Conference on Innovative Energy &
Environmental Chemical Engineering(ASCON—lEEChE) , November 9-12,
2014, The Ocean Resort, Yeosu, Korea(Rep.)

6. Purposes of the Study Visit :

6.1

6.2

6.3

6.4

Revealing the formation and transformation process of different reaction
intermediates to illuminate the differences in the product formation path and
reaction mechanism for C4 isomeric products from direct conversion of syngas;
Exploring the corresponding relationship between the active sites of ZrO,-based
catalysts and the formation and transformation of intermediate species, and
clarifying the structure-activity relationship between the structural properties of
catalysts and catalytic activity and product selectivity;

For the direct synthesis of C4 isomeric products from biomass-based syngas,
achieving high-efficiency directional synthesis (especially isobutylene and
isobutanol) through the precise design and regulation of zirconia-based catalysts.
In the synthesis of isobutene or isobutanol, the single pass CO conversion is more
than 20%, the selectivity of isobutene is more than 60% in the total hydrocarbon,
and the selectivity of isobutanol and methanol is more than 90% in the total
alcohol

Publishing 3-5 academic papers, applying for 1-3 patents, training
2-4 graduate students and 1 postdoctoral fellow.

7. Proposed Activities :
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With the aim of the hi gh value-added utilization of renewable biomass resources,

the research about directly catalyzing biomass-based syngas to C4 isomeric products will

be studied. In this project, biomass-based syngas will be used as raw material to produce
the high value-added C4 isomeric products. Through the construction of ZrO;-based
catalyst and the related study about catalytic mechanism, the synthesis path of C4
1someric products on the catalyst will be clarified. According to the above research, the
target of highly selective synthesis of specific C4 isomeric products will be realized. This
project has the following innovations:

I. Highly selective synthesis of targeted C4 isomeric products will be realized through

the design and modification of ZrO;-based catalyst.

2. The corresponding relationship between the active sites of ZrO;-based catalyst and

the formation and conversion of intermediate species will be clarified. Meanwhile,
the structural-activity relationship between the structural properties of catalyst and
the catalytic activity and product selectivity will be illuminated.
The formation and conversion rules of intermediate species in the C4 products from
syngas on ZrO,-based catalyst will be studied by operando platform and other in-situ
characterization techniques. Thereby, the related reaction mechanism will be
established as well.

- In view of the characteristics of biomass based syngas, the effects of gas composition
of biomass based syngas on the catalytic reaction will be explored. Moreover, the
activation behavior and competitive adsorption model of CO/CO, as well as the
conversion pathway of carbon source and the change rule of C-O band on the surface

of catalyst will be revealed from the atomic and molecular levels.

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

We have to training 2-4 graduate students and 1 postdoctoral fellowship entire this
project.

9. Number of Participants (maximum of 6 people) : 6 peoples

EVenue: j




f Technology Ladkrabang ("KMITL"), Thailand, and the 3

King Mongkut’s Institute 0
"ICC™), Chinese Academy of Sciences ("CAS"), China.

Institute of Coal Chemistry (

11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) :
December 1, 2019 to December 31, 2023

12. Funding Requests (please attach the details of the project’s financial requests) :
To training 2-4 graduate students and 1 postdoctoral fellowship.

*********************************
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TICA

Thaltand International
Cooperatlon Agancy

v4
Proposal Form for Study Visit Project/Bilateral Project
Under the 23™ Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Thammasat University, Thailand
1.2 Chinese Implementing Agency (if any) :
Zhejiang University of Technology, China

2. Coordinating Officer(s}

2.1 Thai Coordinating Officer{s) :
Name(s) : Nurak Grisdanurak
Position : Associate Professor
Address : Department of Chemical Engineering, Thammasat University
Tel. No. : +66894558560
Fax No. : +0625643012
Email : gnurak@engr.tu.ac.th

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) : Mi Yan
Position : Associate Professor
Address : Institute of Energy and Power Engineering, Zhejiang University of
Technology
Tel. No. : +8615068798956
Fax No. : +8657188320994
Email : yanmil985@zjut.edu.cn

3. Title of the Study Visit (in English) : Collaborative research strengthening on solid
waste 10 clean energy between China and Thailand
Title of the Study Visit (in Thai) : MaiguaiAainda i mdsugsens

Rt ST ne-Au

4. Sector of the Study Visit :
Energy (emphasized on municipal solid waste to energy)
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S. Background and Rational :

Solid waste disposal is a common challenge facing Thailand and China. Due to the
increasing demand for energy and restriction of land resources, the treatment of municipal
solid waste and sewage sludge becomes more and more difficult, and the technology of
energy-based clean utilization of solid waste is paid more and more attention. Thailand
produces more than 26 million tons of municipal solid waste annually, 90% of which is
disposed of in landfills. Thailand still has the remaining problems of low energy
conversion efficiency and low energy utilization quality, and new challenges have
emerged, including the vicious competition of low price in the market, and the high
interest demands of residents around the project location, The development of incineration
power generation technology is relatively late in Thailand. Recently, only two WtE plants
have been operated and several ones are on-going projected, so it is urgent to improve the
technical level and promote the industrialization transfer by introducing external
innovative resources.

Cities in China generated more than 215 million tons of MSW in 2018. Tt presents a big
challenge for sustainable development of cities. Currently, sanitary landfill is the
dominant method for MSW freatment, treating 57.2% of total waste. Meanwhile, waste to
energy in the form of incineration for energy production has developed significantly in the
last decade. The percentage of MSW amount treated by incineration is 40.2% (~90 million
ton) from the total amount of treated MSW in 2017, a sharp increase from only 4.9% in
2003, due to China’s commitment to WiE. According to the 2018 China Statistical
Yearbook, the number of WtE plants increased from 47 plants with the total capacity of
15000 t/d in 2003 to 286 plants with the total capacity of 298,062 t/d in 2017. the
generation of power from WtE is in the range of 200-380 k'Wh/t (on the basis of raw
MSW entering plant), with the average of 287 kKWh/t. power generation from WiE plants
has increased from 209.74x10* kW (from a total capacity of 97.23x10% kXWh) in 2011 to
725.3x10* kW (from a total capacity of 375.2x10% kWh) in 2017. Therefore, China has
advanced and mature technology, strong experiences in building and operating,
maintaining, and solving NIMBY problem.

Zhejiang University of Technology is a comprehensive key university. It offers programs
in a varety of subjects including engineering, science, liberal arts, law, econonics,
phartnaceutics, management, education, and so on. Having established interscholastic
cooperative relationship with about 80 colleges and umiversities from developed and
developing economists, ZJUT becomes more and more active in academic exchange
between teachers and scientific research, running schools with foreign countries,
introduction of overseas intelligence, education of overseas students, teaching Chinese as

foreign language, etc.

Institute of Energy and Power Engineering focuses on the education and research in clean
and sustainable energy science and technology. Waste thermal treatment and utilization is
a key aspect for academic research and industrial application. There are over 50 graduate
students and post doctors, whose research topics are related to waste treatment and
utilization, including gasification, pyrolysis, and advanced combustion of biomass, sludge
and municipal solid waste for clean energy production. The group of Waste to Encrgy has
-published over 70 high level journal papers in Energy & Fuel, Applied Energy,
International Journal of Hydrogen Energy, Applied Thermal Engineering, Waste
Management, etc. The group of Waste to Energy also is active in international cooperation
and commmmication. There are 7 international graduate students and post-doctors, and
over 8 international visiting professors. Over 15 students were exchanged with overseas
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institutes. The impact of institute of Energy and Power Engineering on waste to energy
industry and scientific research is growing in recent years.

Thailand have been collaborating with China for many years, and carried out a number of
research, training, visiting and so on. Thammasat University and Kasetsart University
have signed cooperation agreements in 2017 What we have been collaborated. In 2016-
2019, the Ministry of Science and Technology of China jointly hosted the International
training course for waste incineration and power generation for four consecutive years,
have trained 87 foreigners, including 14 participants from Thailand. In July 2019, the
Chinese team and Dr. Nurak Grisdanurak, Thai team leader, co-hosted the International
Young Scientists Symposium on Solid Waste Management and Disposal Technology in
Hangzhou, with eight participants from Thailand. Five participants from Thailand
attended the Asia-Pacific Forum on Energy Utilization of Municipal Solid Waste and
promoting Sustainable Development of Cities in November 2019.

Therefore, it is essential to conduct this study visit project, which will favor the
improvement of our collaboration and lead to the development in WtE technology in

Thailand.

6. Purposes of the Study Visit :

1. To strengthen the knowledge in academic research, experiences, and industrial

skills.
2. To understand real situation of WtE technology and development in China which

~ can be applied in Thailand
3. To Strengthen the understanding between Thailand and China for further

collaboration

This visit will improve our ability to solve problem on waste management in Thailand

7. Proposed Activities :

Research presentations

Laboratory visits

Field trips for waste to energy plant, and landfill (landfill gas to electricity)
Field trip for waste sorting

Round table discussion

Mk W
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8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

1. Both sides will have exchange students and more communication.

2. The research collaboration will lead to co-publishing international academic
papers.

3. Thailand side can invite experts from Chinese university, enterprise or company to
have a short talk to improve knowledge and skills in improving WtE in Thailand.

4, Both sides will write a proposal together for further collaboration.

9. Number of Participants (maximum of 6 people) :
Assoc. Prof. Dr, Thira Jearsiripongkul

Assoc. Prof. Dr. Nopadol Uchaipichat

Asst. Prof. Dr. Tippabust Eksangsri

Assoc, Prof. Dr, Nurak Grisdanurak

Assoc. Dr. Kitirote Wantala

Dr. Rattabal Khunphonoi

A e

10. Venme :
1. Institute of Energy and Power Engineering, Zhejiang University of Technology,

Kihu District, Hangzhou -
2. Zhejiang University of Technology Chachui Campus, Xiacheng District,
Hangzhou
- 3. Jiufeng Everbright Waste to Energy Plant (3,000 ton/day), Yuhang District,
Hangzhou
4. Tianziling Sanitary Landfill (5,000 ton/day), Gongshu District, Hangzhou
5. Lingxia Town, Jinhua

11. Estimated Staxt and Finish Dates (maximum of 5 days excluding travel days) :

5-day visit in September or October 2020

12. Funding Requests (please attach the details of the project’s financial requests) :

Fight ticket BKK-HGIH-BKK 15,000 THB/person x 6 persons 90,000 TIHB
Stipends 3000 THB/person/day x 6 persons x 5 days 90,000 THB
Hotel 2500 TTB/person x 6 persons x 4 nights 100,000 THB
All activities in China will be facilitated by China partnership.

Total 280,000 THB

Fesfedeksdeok gk Rk ok Rk ook kb ok sk ek ok
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Thailand Internatianal
Cooperatian Agency

Proposal Form for Joint Study Visit Project
Under the 23" Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation
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TICA

Thailand nternational
Cooperation Agency

Proposal Form for Joint Study Visit Project
Under the 23" Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Thammasat University
1.2 Chinese Implementing Agency (if any) :
Hunan University and Chongging University

2, Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name(s) : Assoc.Prof.Dr. Peerasak Paoprasert

Position : Lecturer

Address : Division of Chemistry, Faculty of Science and Technology, Thammasat
University 99 Moo 18 Paholyothin Road, Klong 1, Klong Luang,
Pathumthani 12120

Tel. No. : +66-88-6103311

Fax No. :

Email : peerasak@tu.ac.th

2.2 Chinese Coordinating Officer(s) {if any) :

1. Name(s) : Prof.Dr, Xiao Liang

Position ; Lecturer

Address : State ey Laboratory of Chem/Bio-Sensing and Chemometrics, College of
Chemistry and Chemical Engineering, Hunan University, Changsha, P. R,
China

Tel. No. :

Fax No. :

Email : xlisng@hnu.edu.cn

2. Name(s) : Prof.Dr. Shufeng Seong

Position : Lecturer

Address : School of Aerospace Engineering, Chongging University, Chongqing,
P.R. China

Tel. No. ;

Fax No. :

Email : sfsong@cqu.edu.cn
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3. Title of the Research Project (in English) : Study on the electron/ion conductive
structures and regulation of the interfaces for high energy density solid state Li-S
batteries

Title of the Research Project (in Thai) : nwsfinvuazaluqudumefiadmsumsti

ad v A a = o s a 1 @
DlanNARIvULLLE Mﬁnwawmmunﬂmaﬂmuarﬁﬂwmwasmummwmamuwmamqa

4. Sector of the Study Visit : Energy
Academic institution; Hunan University and Chongging University

5. Background and Rational :

In an energy-driven world, the growing population and excessive consumption of
fossil fuels have caused the energy crisis and environrnental problems. Electricity production
and automobiles both account for the most fossil fuel consumption. Furthermore, large
amounts of COsz, NOy, and SO, are released from the combustion of fossil fuels, which
coniributes o global climate changes. As of 2016, there are more than 1 billion automobiles
in the world. For the automobile sector alone, millions of barrels of petroleum are consumed
every day. Various methods for alternative energy production have been developed, such as
solar cells, wind turbine, and water turbine. However, the production of alternative energy
requires energy storage devices such that the energy can be used at any time and transported
to any places. Therefore, renewable and environmentally-friendly technologies for energy
storage must be developed to alleviate such problems.

During recent years, much efforts have been devoted to developing high-performance
lithium-sulfir (Li-S) batteries. Li-S batteries are promising next-generation energy storage
devices due to their lower cost, higher safety, and five-time higher theoretical energy density
than the lithium ion batferies. However, slow conversion of polysulfides to solid lithiwm
sulfide Hmits full utilization of active materials in electrodes in Li-S batteries. Moreover, the
insulating nature of sulfur and lithium sulfides, large volume expansion of sulfur, and the
diffusion of lithium sulfide intermediates during charge/discharge cycles has to be overcome
in order to achieve the better performances. Over the past decade, carbon nanomaterials
have been designed with high electrical conductivities, desirable pores, and controlled
dimensions to host sulfur particles to physically confine lithium polysulfides. However,
weak interactions between non-polar carbon and polar lithium polysulfides lead to shorten
device lifetime. The aim of this project are development of solid state Li-S battery with
enhanced cycling performance and high energy density, including mutual influence of the
electronic/ionic structure of the battery components, exploration of hybrid solid electrolyte
with high ionic conductivity, evaluation of the mechanisms of charge transfer at the
electrode/electrolyte interfaces and governing factors for solid state Li-S batferies. Another
objective is to develop novel technologies for efficient manufacturing of all-solid-state
batteries. '

Porous carbon, namely activated carbon, is one of the most used and studied materials
for development of energy storage devices because its preparation is relatively simple and it
can be produced in large scale. Activated carbon is a carbonaceous material with large
internal surface area and highly porous structure resulting from the processing of raw
materials under high temperature reactions. It consists of about 90% carbon but also contains
other clements depending on the processing methods used and raw materials it is derived
from. The porous structure of activated carbon atlows it to adsorb ions and chemicals, and
therefore, it has been widely used as adsorbent, Furthermore, due to the presence of sp?
carbon, it has a unique electrical conductivity. With high adsorption capability and electrical
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conductivity, activated carbon is regarded as an excellent choice as electrode material for
energy storage devices.

Carbon dots or carbon quantum dots or carbon nanodots are carbon-based
nanopatticles with rich oxygen- and nitrogen-containing surface functional groups and sp?
carbon in the core. Carbon dot possess high water-solubility, chemical inertness, low
toxicity, simple synthesis, and facile functionalization. Carbon dots possess unique nature:
small particle sizes (about 5 nm), good electrochemical conductivity, rapid electron transfer,
electron reservoir. They can increase the load of active material and strengthen the contact
between the conductor and the active electrode material, which will improve the
electrochemical performance and stability. Furthermore, carbon dots are rich in oxygen-
containing functional groups on the surface formed during the synthesis of carbon dots,
which normally involves the use of oxidation reaction of precursors in acidic solutions.
Since the carbon dots have been widely prepared from natural raw materials, the presence of
proteins or amino acids lead to the carbon dots being nitrogen-doped. The presence of
oxygen and nitrogen atoms are known to enhance the ion adsorption, pseudo-capacitive
behaviors, and contact with electrolytes.  In addition to large scale production possibility,
carbon dots are promising candidates for the fabrication of electrodes in Li-S batteries.
Therefore, the use of activated carbon/carbon dot composites as electrodes will be crucial for
enhancing the performances of Li-S batteries.

The performances of Li-S batteries are also governed by the electrolytes. Aqueous
electrolytes have several drawbacks regarding to device stability and lifetime. Organic-based
electrolytes suffer from volatility and leakage problems and their performances become
worsen when moistare is present. Therefore, the gel- and solid-based electrolytes are better
choices in terms of practicality and cost. In addition to the higher potential windows, the gel-
and solid-based electrolytes also offer better device stability and lifetime because the
presence of easy evaporating solvent is minimal. Most common gel- or solid-based
electrolytes include ion-conducting polymers, such as poly(ethylene oxide) and poly(vinyl
alcohol). Carrageenan is a natural polymer obtained from seaweeds, relatively cheap and
often used as ingredient and thickening agent in yogurt, jelly, and many types of candies and
deserts. Carrageenan is highly electrolytic and therefore suitable for use as gel electrolytes in
Li-S batteries. the interaction between the electrolyte and the electrode materials also plays
an important role in the battery performances. The matching between electrolyte ion size and
pore size of activated carbon electrode has a profound influence on the achievable specific
capacitance. The capacitance of carbon-based electrode is also strongly dependent on the
nature of the electrolytes. The ionic conductivity of electrolytes plays a significant role in the
internal resistance especially organic and ionic liquid electrolytes. The viscosity, boiling
point, and freezing point of the electrolytes also largely affect the thermal stability and
thereby the operating temperature range. The aging and failure of the batteries are also
related to the electrochemical decomposition of the electrolytes.  Interestingly, the
development of new types of batieries such as flexible or quasi solid-state or micro batterics
also relies heavily on new electrolytes such as gel and solid electrolytes. The exploration of
gel and solid electrolytes has led to the invention of flexible or solid-state batteries, which are
claimed to have no leakage like liquid-based eclectrolytes. In summary, the general
requitements for an ideal electrolyte are as follows: wide potential window, high ionic
conductivity, high chemical and electrochemical stability, high chemical and electrochemical
inertness to other components, wide operating temperature range, low volatility and
flammability, environmentally friendly, and low cost. Actually, it is very difficult for a single
electrolyte to meet all of these requirements, and each electrolyte has its own advantages and
disadvantages. Therefore, finding an ideal electrolyte is a challenging task. Among all types
of electrolytes, in this proposed research, we will focus on the gel electrolyte prepared from
low-cost polymers and naturally occurring polymers. The gel electrolytes meet most of the
above requirements except the ionic conductivity and contact with electrode materials as the
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conductivity of gel electrolyte is still inferior to that of liquid electrolytes. Most of gel
electrolytes reported for Li-S batteries are synthetic ones, which are not renewable and
expensive. Therefore, one of the goals in this proposed research is to develop highly
conductive, low-cost gel electrolytes from naturally abundant materials,

Binder

Porous carbon

Gommrememenene |t lfzatiON
B Faibrication

s T hepretical validation
Gurasmeereenen (Qptimization

Characterization

Carbon dot

Gel electrolyte

G Symithesis/preparation

Biomass
Scope of research

I. Utilization of biomass for the preparation of porous carbon and carbon dots for using
in conjunction with sulfur as cathode in Li-S batteries

2. Synthesis of elemental-doped carbon dots and porous carbon

a. Sulfur-doped

b. Copper-doped

¢. Nitrogen-doped

d. Selenium-doped
3. Preparation of nanocellulose from biomass and use as binder in electrode
4. Preparation of electrolytes from nanocellulose obtained from biomass

a. Nanocellulose

b. Carrageenan

c. Starch

5. Fabrication of Li-S batteries and performance testing

Expected output
1. Three international publications and one patent
2. Presentation at international conferences (2 times)
3. Two graduate students with degrees in Chemistry
4. Battery prototype with capacity higher than 400 Wh/kg and 500 cycles

| 6. Purposes of the Study Visit :
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To learn how to fabricate electrodes and electrolytes, and characterize Li-S batteries. Li-8
batteries are new Thailand’s research community. This visit will allow us to bring new
technology and innovation to Thailand.

To discuss and plan the research projects and experiments with Chinese collaborators

7. Proposed Activities :
7.1 Visit laboratory and university
7.2 Research meeting and discussion
7.3 Learn to how fabricate and characterize Li-S batteries

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

Sustainability is one of the main policies at Thammasat University. We have the largest solar
roof in Asia and fourth in the world to reduce the amount of energy produced from fossil
fuels, Energy created by the solar roof requires high-performance energy storage devices for
supply when there is no sunlight. Therefore, the high-performance lithium-sulfur batteries
developed in this work can be integrated for use at Thammasat University. Furthermore, the
use of biomass in Thailand will lower the cost of batteries and reduces biomass wastes and
pollution from biomass disposal processes.

9, Number of Participants (maximum of 6 people) : 3 people
Assoc.Prof.Dr. Peerasak Paoprasert, Thammasat University
Dr. Jedsada Manyam, National Nanotechnology Center

Miss Nichaphat Thongsai, Thammasat University

[ 10. Venue : Hunan University and Chongging University

11. Estimated Start and Finish Dafes (inaximum of 5 days excluding travel days) :
1-6 August 2020

12. Funding Requests (please attach the details of the project’s financial requests) :
Round-trip economy plane ticket (3 persons x 20,000 THB = 60,000 THB)
Domestic transportation (3 persons x 2,000 THB= 6,000 THB)

Hotel (3 persons x 5 nights x 2,000 THB= 30,000 THB)

Living expense (3 persons x 6 days x 1,000 THB/day= 18,000 THB)

Total 114,000 THB

********************#*******‘*****
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Project: Si/C composites derived from rice husk as anode materials for lithium ion batteries

Total Budget: 2,000,000 baht

Budget detail 1% year 2" year 3" year
1. Students scholarship 120,000 120,000 120,000
2. Travelling expense 200,000 200,000 200,000
3. Chemicals and 200,000 100,000 50,000
laboratory materials
4. Materials 50,000 100,000 50,000

characterizations by
XRD, SEM, TEM, Raman

and XPS techniques

5. laboratory 290,000 - -
equipment

6. Institution fee 67,000 67,000 66,000

Total (2,000,000) 927,000 587,000 486,000
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g e
Thailand Internatlional
Cooperation Agency

Proposal Form for Study Visit Project
Under the 23" Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Chiang Mai University
1.2 Chinese Implementing Agency (if any) :
Fudan University

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :
Name(s) : Thapanee Sarakonsri
Position : Associate Professor
Address : Department of Chemistry, Chiang Mai University, Chiang Mai,
Thailand, 50200
Tel. No. : +66-891911320

Fax No. : +6B653892277

Email : thapanees@elearning.cmu.ac.th

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) : Aishui Yu
Position : Professor
Address : Department of Chemistry, Fudan University 2005 Songhu Road, Yangpu
District, Shanghai 200438, China
Tel. No. : 13524047990
Fax No. : —
Email : asyu@fudan.edu.cn

3. Title of the Study Visit (in English) :
Si/C composites derived from rice husk as anode materials for lithium ion batteries
Title of the Study Visit (in Thai) :

Tanpaunedndanaw/afiau (SIC) Altdannunavdaiie fiduiagualuadwituumnimes

= o=l
Aantaaau

4. Sector of the Study Visit :

Energy
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5, Background and Rational :

China and Thailand are both agricultural countries. Rice husk is the main agricultural
waste. Rice husk is usually used as biomass energy to generate the electricity heat. However,
this utilization affects to the environmental and air pollution because it needs to burn the rice
husk to provide the heat. It could cause the pm2.5 dust and respiratory problems. Therefore,
the benefit will go to both countries if we can turn this useless thing into high value anode
materials without pollution. One of guidelines to reach the highest usefulness, the rice husk
recycling to anode materials for lithium-ion batteries have the potentials to be value addition
and solve environmental problems. From these issues, Chinese and Thai researchers need to
collaborate for creating the innovative anode materials from rice husk. Then, this could be
applied to use in the energy storage systems in both countries that is benefit the people in the
future. The strong point of China-Thailand collaboration, Thai researchers are familiar with
the anode material synthesis and expert in the field of physical characterization. However, the
synthesized materials need to study the electrochemical properties to confirm the batteries
performance, suggesting the coil cell fabrication, specific capacity, cycle performance, and
electrochemical impedance spectroscopy. These studies cannot be done in Thailand because
of no analysis equipment and expertise in this field. Therefore, the researchers in China can
assist and fulfill the study of synthesized anode materials. The researcher group of China has
the potential and the availability of electrochemical facility. So that, both should be
collaborated to provide the high-performance anode materials derived from rice husk in order
to fabricate in the lithium-ion batteries that can be used as energy storage part of various
applications in both China and Thailand.

The carbon extracted from plants is amorphous, and its electronic conductivity is lower
than that of graphitized carbon. The distribution of silicon nanoparticles on carbon matrix
in Si/C composite prepared by conventional methods is uneven, and the electrode surface
will easily crack due to the volume change during the process of lithium ion insertion and
extraction, resulting in poor cycle performance. During the first discharge, the solid
electrolyte interface film forms, which consumes lithium. Some of them cannot
deintercalate and then form "dead lithium", resulting in low Coulomb efficiency. In
addition, the huge volume change of Si during the charging-discharging process results in
pulverization of Si particle, electrode crack and losing electric contact between active
materials and current collector. The above issues seriously hinder the commercial
application of Si/C composite in lithium-ion batteries. Therefore, how to improve the
conductivity of carbon, improve the cycle performance of materials and improve the
initial Coulomb efficiency is the focus of this research proposal.

The preparation of Si/C composite from rice hush was first conducted by research group in
Taiwan, but there are no applications of this composite due to the low electrical conductivity
of carbon. The increase of electrical conductivity of Si/C composite derived from tice hush by
graphitization process and decrease the impurity that might occur during graphitization are
needed in order to be applied as anode materials in lithium-ion batteries. From our best
knowledge, no one has done this before. Therefore, this is the innovation. We can use the
derived Si/C composite from rice hush efficiently and innovative. The obtained anode
materials will have high capacity because of the high theoretical capacity of silicon element
and the battery will have long cycle life due to the volume expansion during charge-discharge
process will be buffered by carbon matrix. Moreover, carbon (graphitic phase) itself is active
as anode materials for lithium-ion batteries and the high electrical conductivity of carbon will
decrease the battery internal resistance which lead to fast electrons diffusion.

6. Purposes of the Study Visit :
The purposes of this study visit are to build good research cooperation between China
and Thailand and to extract Si/C composite from rice husk agricultural waste and obtain
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novel Si/C composites with excellent electrochemical performance for use as anode
materials in Li-ion batteries.

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

The proposed activity of the scientific and technological cooperation between China
and Thailand can lead to sustainable development of the novel anode material for Li-ion
batteries. The two sides cooperate friendly, learn from each other's strengths and
complement each other's weaknesses, jointly research and develop, turn agriculture waste
into treasure, extract the Si/C composite anode material of lithium ion batteries from rice
husks, and promote its possible commercial application in lithium ion batteries. In
addition, the use of useless rice husk agricultural waste as raw material into high value
anode materials can help to solve the environmental pollution.

China and Thailand are both agricultaral countries and the majority agriculture production
is rice. Rice husk is the byproduct after harvesting and there will be a large amount of
agricultural waste left in the system that is worthless. In the present, rice husk is usually used
as biomass energy to generate the electricity heat. However, this utilization affects to the
environmental and air pollution because it needs to burn the rice husk to provide the heat. It
could cause the pm2.5 dust and respiratory problems. Therefore, the benefit will go to both
countries if we can turn this useless thing into high value anode materials without pollution.
One of guidelines to reach the highest usefulness, the rice husk recycling to anode materials
for lithium-ion batteries have the potentials to be value addition and solve environmental
problems. From these issues, Chinese and Thai researchers need to collaborate for creating the
innovative anode materials from rice husk. Then, this could be applied to use in the energy
storage systems in both countries that is benefit the people in the future, The strong point of
China-Thailand collaboration, Thai researchers are familiar with the anode material synthesis
and expert in the field of physical characterization. However, the synthesized materials need
to study the electrochemical properties to confirm the batteries performance, suggesting the
coil cell fabrication, specific capacity, cycle performance, and electrochemical impedance
spectroscopy. These studies cannot be done in Thailand because of no analysis equipment and
expertise in this field. Therefore, the researchers in China can assist and fulfill the study of
synthesized anode materials. The researcher group of China has the potential and the
availability of electrochemical facility. So that, both should be collaborated to provide the
high-performance anode matetials derived from rice husk in order to fabricate in the lithium-
ion batteries that can be used as energy storage part of various applications in both China and
Thailand.

9, Number of Participants (maximum of 6 people) :
1. Associate Professor Dr. Thapanee Sarakonsri

2. Dr. Yothin Chimupala

3, Assistant Prof.Dr. Adisak Siyasukh
4. Dr. Orrapim Namsa

5. Mr. Thanapat Autthawong

6. Mr. Rutapol Boonprachai
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10. Venue :
Department of Chemistry, Fudan University 2005 Songhu Road, Yangpu District,

Shanghai 200438, China

11. Estimated Start and Finish Dates:

July 1%, 2020 — June 31", 2023

12. Funding Requests (please attach the details of the project’s financial requests) :
2 million baht
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54
Thailand international
Cooperation Agency

Proposal Form for Study Visit Project
Under the 23" Session of the Sino-Thal Joint Committee

on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency : Faculty of Industrial Technology, Kamphaeng Phet
Rajabhat University
1.2 Chinese Implementing Agency (if any} :

2. Coordinating Officer(s)
2.1 Thal Coordinating Officer(s) :

Narmne(s) : Miss. Nivadee Klungsida

Pasition : Vice Dean for Research and Academic Services Affairs

Address : 69 Moo 1, Nakhon Chum, Mueang, Kamphaeng Phet 62000 THAILAND
Tel. No. : +66%6-663-9055

Fax No. ;: +6655-706-518

Email : nivadee@gmait.com

2.2 Chinese Coordinating Officer(s) (if any} :
Name(s) : Mr. Zhang Jun
Position : Vice Dean
Address : Room 2408, Physics Building, Yunnan University, University Town,
Chenggong, Kunming, Yunnan, P.R. China 650500
Tel. No. : +86 13888371061
Email : zhangjun@ynu.educn

3. Title of the Study Visit
(in English) Study visit on electricity production from waste and electric power
generation equipment from small renewable energy for the community
(in Thal) Tasansfnwigeumindsiiihannuesuasiniossdniindamiisihandny
nauTIAlndmiuguTy

4. Sector of the Study Visit : Energy, Small power plant, Government, Faculty of Physics

5. Background and Rational :

amfifunuresrnsvelulafgnamnsy unine dosednhunans Wamasun
A lon1innig (MOU) fumassand uminendoguuny uaseuvile samaguun Ussina
aesnigussnsuin fiwuihiemiusuiiendunmatom o e 1y Tnefigesjsmnenite
Wudnanmuazdanioueumieuvesnammaliladgramnssulunisimlugesdnslussiuanna
fomsaiauasiauauhulemdnmsssninaniussdugaufne Weldnssuiue
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uuldluntsiannaazmeluladgnaunssunasimiaiunameslfiianaludaglassuuas
UszgndlilunisinnsZeunsaeulituindnmrnininouiiduldgmeiannesiu

6. Purposes of the Study Visit :
6.1 Anwunelulafifsfunaheezanauiagwdsldmisnisinuas@ug) visvesyuyun
T sglemllunmndnnszualvdh
6.2 Anwgeussuurdandamildihanndaumaumumnadnfivnzaufugu

7. Proposed Activities:
AauzENRIdINUN ANENAE Ui wnatnsiunslURnegn o ars1sausUsEYY
U
Day 1 : iiunwanUsswalveluds sasndguszuvuiy
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8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?
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9. Number of Participants (maximum of 6 people} :

Miss. Nivadee Klungsida Vice Dean for Research and Academic Services Affairs
Asst. Prof. Sunya Phomprasit : Lecturer of Electrical Engineering Technology.
Asst. Prof. Manoon boonpramuk : Lecturer of Electricat Engineering Technology.
Mr. Jarukit Piboolnaruedom : Lecturer of Energy Technology.

Mr. Pakin Maneechot : Lecturer of Energy Technotogy.

AN S

Miss. Chadaporn Chatiradapa : Intermational Relations Officer
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10. Venue : Kunmimg

11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) : 6-10
January 2620

12, Funding Requests (please attach the details of the project’s financial requests) : As

attached
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Thailand leternational
Cooperation Agency

Proposal Form for Study Visit Project
Under the 234 Session of the Sino-Thai Joint Committee

on Scientific and Technical Cooperation

1. Requesting Agencies

1.1 Thal Implementing Agency : Faculty of Industrial Technology, Kamphaeng Phet
Rajabhat University
1.2 Chinese Implementing Agency (if any) :

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name(s) : Miss. Nivadee Klungsida

Position : Vice Dean for Research and Academic Services Affairs

Address : 69 Moo 1, Nakhon Chum, Mueang, Kamphaeng Phet 62000 THAILAND
Tel. No. : +6696-663-9055

Fax No. : +6655-706-518

Email  : nivadee@email.com

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) : Mr. Zhang Jun
Position : Vice Dean
Address : Room 2408, Physics Building, Yunnan University, University Town,
Chenggong, Kunming, Yunnan, P.R. China 650500
Tel. No. : +86 13888371061

Email : zhangun@ynu.edu.cn

3, Title of the Study Visit
(in English) Study visit on electricity production from waste and electric power

generation equipment from small renewabie energy for the community

{in Thai)

&

= d = al o
Iﬂsamsﬁﬂwmmumswam‘mﬁ%mrvuUzLLasLﬂiaamam‘LWWaw}uMﬁwmﬂwaamummummmé‘n
dmiutueu

4. Sector of the Study Visit : Energy, Small power plant, Government, Faculty of Physics
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5. Background and Rational :

According to the representatives of the Faculty of Industrial Technology Kamphaeng
Phet Rajabhat University Have signed an academic cooperation (MOU) with the Faculty of
Physics Yunnan University, Kunming City, Yunnan Province, People's Republic of China
There are a total of 9 academic cooperation topics, with the aim of increasing the capacity
and preparing the Faculty of Industrial Technology to advance to an international
organization by creating and developing academic cooperation between higher education
institutions. To make the operation of academic cooperation efficient The Faculty of
Industrial Technology therefore requires that faculty personnet Go to study, observe, and
exchange ideas and experiences With the personnel of the Faculty of Physics and the
School of Information Technology Yunnan University For the faculty personnel Use the
knowledge and experience gained to devetop the Faculty of Industrial Technology and
Kamphaeng Phet province to have concrete results and apply it to the teaching and

learning management of the students, including the knowledge gained to develop Local.

6. Purposes of the Study Visit :
6.1 Study of technology relating to the use of waste from agricultural waste {(biornass)
or community waste for electricity generation
6.2 Study the small-scale power generation system from renewable energy that is

suitable for the community

7. Proposed Actlvities:
Faculty members from Kamphaeng Phet Rajabhat University travel to study in
China.
Day 1: Travel from Thaitand to China
Day 2: Attend a lecture / visit a prototype community. Manage waste from agriculturat
waste (biornass) or community waste for the benefit of electricity generation and
electricity generation systems from small renewable energy that can be used in the
community.
Day 3: Visit the power plant that is made from agricultural waste (biomass) or
community waste.

Benefits for electricity generation

Day 4: Visit the power plant from small, renewable energy that can be used in the
community. ,
Day 5: Back to Thailand
Faculty of professors from Yunnan University Traveled to conduct research in
Thailand
Day 1: Travel from the People's Republic of China to Kamphaeng Phet Province,
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Thaitand

Day 2: Attend a lecture / exchange to learn the direction of electrical and energy
technology for the community, the trend of cooperation between both sides. Research
collaboration

Day 3: Visit biomass power plant in Kamphaeng Phet Province,

Day f: Visit the biogas system in the community. And waste management in the
community with a summary of the possibility In waste management as enetgy

Day 5: Back to China.

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

According to the primary mission of Kamphaeng Phet Rajabhat University related to local
devetopment. The Faculty of industrial Technotogy therefore has the idea to apply
knowledge from a study visit to produce electricity from waste and electric power
generation machines from small renewable energy for the community in order to develop
teaching and learning. The energy of the community and is a learning source for the locat

community to be sustainable.

9. Number of Participants {maximum of 6 people} :

. Miss. Nivadee Klungsida Vice Dean for Research and Academic Services Affairs

. Asst. Prof. Sunya Phomprasit : Lecturer of Electrical Engineering Technology.

. Asst. Prof. Manoon boonpramuk : Lecturer of Electrical Engineering Technology.
. Mr. Jarukit Piboolnaruedom : Lecturer of Energy Technology.

. Mr. Pakin Maneechot : Lecturer of Energy Technology.

[« NS e S\

. Miss. Chadaporn Chatiradapa : International Relations Officer

10. Venue : Kunmimg

11. Estimated Start and Finish Dates {maximum of 5 days excluding travel days) : 6-10
January 2020

12. Funding Requests (please attach the details of the project’s financial requests) : As
attached
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4
Thatland international
Cooperation Agency
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TICA

Thaitand internationat
Cocperation Agency

Proposal Form for Study Visit Project
Under the 23“ Session of the Sino-Thai Joint Committee

on Scientific and Technical Cooperation

1, Requesting Agencies
1.1 Thai Implementing Agency : Faculty of Industrial Technology, Kamphaeng Phet
Rajabhat University
1.2 Chinese implementing Agency (if any) :
2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name(s) : Mr. Surachet Toommee
Position : Lecturer
Address : 69 Moo 1, Nakhon Chum, Mueang, Kamphaeng Phet 62000 THAHAND
Tel. No. : +66867730220
Fax No. : +6655-706-518
Email  : stoommee@gmail.com
2.2 Chinese Coordinating Officer(s) (if any) :
Namel(s) ; Mr. Zhang Jun

Position : Vice Dean

Address : Room 2408, Physics Building, Yunnan University, University Town,
Chenggong, Kunming, Yunnan, P.R. China 650500

Tel, No. : +86 13888371061

Email  : zhangun@ynu.edu.cn

3. Title of the Study Visit (in English) : Synthesis and study of paper-based colorimetric
sensor label for detect the alcohol, aldehyde, and acetate ester emission from fruits
and vegetables.

Title of the Study Visit (in Thai) : ﬂ'mm'%‘auLzazm'iﬁnwwauﬂ’c?]mwavaumlumimﬁauﬁmm
wulansEATuRBuRanaged Loaileduavestinneamaifunanndnuaznald

4. Sector of the Study Visit : Energy, Small power plant, Nano Materials

5. Background and Rational :
The aim of this work is to prepare paper-based colorimetric sensor labet that can detect the
alcohol, aldehyde, and acetate ester emission from fruits and vegetables based on Methyl

red, Nile blue and Nile red. The sensor could be used to detect and determine atcohot,
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aldehyde, and acetate ester in various both solution and vapor concentrations. The
application on monitored the characteristics off-odor of fruits and vegetables witl be
investigated for real time on-package monitoring of fresh-cut fruits and vegetables during
their shelf life.

6. Purposes of the Study Visit:
d l:‘ a’ o = 8t L4 el o a@r = at
L. L‘WEJﬁﬂ‘U’]@«3'\‘14LﬂEJ’Jﬂ‘ULL‘H’W]'Nﬂ’ﬁ"/lW?ﬁlﬁi%ﬂﬂﬂﬂ’m’lﬁﬂluﬁﬁﬂl]uﬂu LLﬂS’JﬁﬂL‘ENiJ'ﬁSﬂBUIU'ﬁSﬂUU’]
2 I = i oo AJ o
Tu LARNTITAT WAMUTIUDV AN UITUIRUNIEINU Nano sensor

P o o wa ¥
2. Lwaﬁﬂw’\ﬂ\‘%’mwaﬁﬂgUﬁﬂ’lil’l’\xﬂﬂ’lu’mﬂuﬂu

7. Proposed Activities :
anizavsdannamnedsmedgiunamasiAuneuAnegeu o #1515 3UTEU VU
(91439819 nano sensor)
Day 1 : W nUssAlnglUgs anssosigussnnTuiy
Day 2 whiuilamsusseis/Uinymse wazaiemrusiafeatunisiridenteiuig b
siuwitu warTandwsvneulussduunly
Day 3 : Suuanitfsuduifuafiumminidedu nano sensor
Day 4 : enuaasUjinamihuianmans wayTaquily
Day 5 : WAUNANGY

8. How would the proposed activity be integrated into the work plan and mechanism of
the requesting organization to ensure sustainability?
mmﬁ’uﬁﬁwa"ﬂmmmﬁmmé’mwﬁgr‘ﬁLqumeﬁﬁ'm*ﬁ'aamsﬁwmﬁmﬁu Anzwalilad
qma'mniiu%'&ﬁu,mm'mﬁﬂﬁmsﬁhm’mﬁ'ﬁmmaﬁan@mumimﬁm“tmlﬁwmnﬂamamﬂ%qwamwﬁmu
THnEsumauraadndmugradiehufanndunsiaumsaou ATUNFINUYDY
ﬁzgmmuazv‘ﬁluLma'aL‘%auﬁﬁﬁwmuﬁmﬁﬁlﬁﬁmmms“i'q%u

9. Number of Participants (maximum of 6 people) :
1. Mr. Surachet Toommee : Lecturer of Incustrial Arts.

10. Venue : Kumimg

11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) *
6-10 January 2020

12, Funding Requests (please attach the details of the project’s financial requests) : As
attached
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TICA

Thailand International
Cooperatlon Agency

Srudy visit
Proposal Form for Bilateral Cooperation Project

Under the 23" Session of the Sino-Thai Joint Committee

on Scientific and Technical Cooperation

1. Requesting Agencies

1.1 Thai Implementing Agency : Faculty of Industrial Technology, Kamphaeng Phet
| Rajabhat University
1.2 Chinese Implementing Agency (if any) :
2. Coordinating Officer(s}

2.1 Thai Coordinating Officer(s) :

Name(s) : Mr. Surachet Toommee

Position : Lecturer

Address - 69 Moo 1, Nakhon Chum, Mueang, Karmphaeng Phet 62000 THAILAND
Tel. No. : +66867730220

Fax No. : +6655-706-518

Email :s.toommee@gmail.com

2.2 Chinese Coordinating Officer(s) (if any) :

Narne(s) : Mr. Zhang Jun

Position : Vice Dean

Address © Room 2408, Physics Building, Yunnan University, University Town,

Chenggong, Kunming, Yunnan, P.R. China 650500
Tel. No. : +86 13888371061

Email  : zhangjun@ynu.edu.cn

3. Title of the Study Visit (in English) : Synthesis and study of paper-based colorimetric

sensor label for detect the alcohol, aldehyde, and acetate ester emission from fruits

and vegetables.
Title of the Study Visit (in Thai) :

el A ]
ﬂ’]‘JLﬁ\‘%HQJLLﬁ:ﬁﬂTﬁﬁﬂ‘tﬁﬂﬁJUmﬂ']‘ifﬂ’e)'ﬁ_]ﬁuaﬁluﬂﬁ‘ﬁﬂa Uuﬁ‘UﬂQL‘UULWE}%ﬂ‘S:ﬁﬂ’]wG\E}LLE]aﬂ@ god

¢ o P w 2
wailafuazostmaeamasmnanninuaskald




80

4. Sector of the Study Visit : Energy, Small power plant, Nano Materials

5. Background and Rational :

The aim of this work is to prepare paper-based colorimetric sensor label that can detect the
alcohol, aldehyde, and acetate ester emission from fruits and vegetables based on Methyl
red, Nile blue and Nile red. The sensor could be used to detect and determine alcohol,
aldehyde, and acetate ester in various both solution and vapor concentrations. The
application on monitored the characteristics off-odor of fruits and vegetables will be
investigated for real time on-package monitoring of fresh-cut fruits and vegetables during

their shelf life.

6. Purposes of the Study Visit :
1. To field trip/visiting and creating the research collaboration on nanomatetials

laboratory and nano materials composite.

7. Proposed Activities :
Day 1 : Travel from Thailand to China.
Day 2: Consultation and cooperation on nano materials and nano materials composite
research.
Day 3 : Sharing and learning about nano materials and nano materials composite
research,
Day 4 : To visiting the nano materials and nano materials laboratory.

Day 5 : Travel back to Thailand.

8. How would the proposed activity be integrated into the work plan and mechanism of
the requesting organization to ensure sustainability?

The aim of this work is to prepare paper-based colorimetric alcohol, aldehyde, and acetate
ester-sensitive sensors from Methyl red, Nile red and Nile blue and studies the effect of the
application on monitored the characteristics off-odor of fresh-cut fruits and vegetables will

be investigated.

9. Number of Participants (maximum of 6 peopte) :

1. Mr. Surachet Toommee : Lecturer of Industrial Arts.

10. Venue : Kunming

11, Estimated Start and Finish Dates (maximum of 5 days excluding travel days) :

6-10 January 2020
IO
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12. Funding Requests (please attach the details of the project’s financial requests) : As

attached
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=4 :
Thailand Inteenatienal
Cooperation Agency
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TICA

Thaitand international
Cooperation Agency

Proposal Form for Study Visit Project
Under the 23" Session of the Sino-Thal Joint Committee

on Scientific and Technical Cooperation

(o]

4

1. Requesting Agencies
1.1 Thai Implementing Agency : Faculty of industrial Techinology, Kamphaeng Phet
Rajabhat University
1.2 Chinese Implementing Agency {if any) :

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name(s) : Khumphicha Tantisantisom

Position : Deputy Director of Research and Development Institute, KPRU
Address : 69 Moo 1, Nakhon Chum, Mueang, Kamphaeng Phet 62000 THAILAND
Tel, No. : +6680-612-4102

Fax No. :

Email  : khumphicha_t@kpru.ac.th

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) : Mr. Zhang Jun
Pasition @ Vice Dean
Address : Room 2408, Physics Building, Yunnan University, University Town,
Chenggong, Kunming, Yurinan, P.R. China 650500
Tel. No. : +86 13888371061
Email  : zhangjun@ynu.edu.cn

3. Titte of the Study Visit
(in English) Study visit on develop smart city cities with high speed internet
(in Tha) wwvamIiaudinadeoiosssdumefiflnauiog

4. Sector of the Study Visit : Energy, Small power plant, Government, Faculty of Physics

5. Background and Rational :

auifunuresuzimaluladgaamnsy s inedeseigiunanys lsuas
arsEendivintg (MOU) fummeRaAnd umnine duguuiu unsAumil sunaguuy Ussine
a1 UYL ﬁa]"'lmuﬁﬁam'm'z"mﬁamﬁmmiﬁ’wm 9 wate tu Tnafigmjnunaiile
dadnen ez dnessumuwiasvasasme lulsBgramnsalunsinivgednsiussduanng
Frpmsaiuasiauaeyudomdunsriandussdugaidnu welinaduiuay
andiemainsiivssaniam mesnzinalulaiignaivnssudsiaimsbiyaainsvasnne

ot
AEg o
i
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) a Y o g w ° Y =
fumaluladensaung wivendoguuiy Weliyamnivasnns dimnugiasyssaunsali
Wusnldlunisfaneuzmeluladgaavnsausasdandaduwemesiiinsaludsgusssuuag
UssgnatilumsdanisSeuntsaedlifudndnusudahanufilafulugnmsianniedu

6. Purposes of the Study Visit :
6.1 iledAnwgauisaiuuumumsiauniiodaeiosismaluladiniodroumafide
annigdluiloanumils namaguwu
6.2 Werhuummanmatananyssgndnmsviitamuiesaadsludmiatumems

7. Proposed Actlvities :

Aniza1RsdansINeNRETA) Aurawe R AunelURnYIgIY i AnsnsaeigusEYv
u '

Day 1 : Wunanyszmalveluadissnunilenainigus vy

Day 2: Wh3uitanisussene/ ey mizmeudguanisiandiostaies wandsudnany
nsvinginsveadenielivszrmunsusarmsfangmiwiidedalugssau

Day 3 : BoavuszUUBUmBiLinmTIg o gudmuauuavguatsuueiety

Day 4 : iunnnau

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

pruusRandnsawvingdonedgiunanesiiierdesnsiauniodiy ansmalulad
gnamnsadsfiunemAsfinhanufuinnsinugaunisfanniioaslogvindssmady
e umssunIEsuas i ideduiesiaiosuasdumeiidamdguie
Hufuuuy Fussuvansauma seuuiedots Wosdaaiosuanduuvdadouilifuguiedy
ThAnan iy

9. Number of Participants (maximum of 6 people) :

Miss Khumphicha Tantisantisom : Lecturer of Information Technology
Miss Jindaporn Ongate : Lecturer of Information Technology

Miss Kanokwan Khiewwan : Lecturer of Computer Technology
Mr. Phrommat Vearapam : Lecturer of Information Technology

Mr. Silharong Chavipat : Lecturer of information Technology

A R

Mr. Narut Butploy : Lecturer of Computer Technology

10, Venue : Kummimg

11, Estimated Start and Finish Dates (maximum of 5 days excluding travel days) : 6-10
January 2020

12. Funding Requests {please attach the details of the project’s financial requests) : As
attached

FREFREAKFXXEXELAR RN NN K XX HHHHHHHN
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TICA

Thailand International
Cooperation Agency

Proposal Form for Bilateral Cooperation Project
Under the 23 Session of the Sino-Thai Joint Committee

on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency : Faculty of industrial Technology, Kamphaeng Phet
Rajabhat University
1.2 Chinese Implementing Agency (if any) :

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name{s) : Khumphicha Tantisantisom

Position : Deputy Director of Research and Development institute, KPRU
Address @ 69 Moo 1, Nakhon Chum, Mueang, Kamphaeng Phet 62000 THAILAND
Tel. No. : +6680-612-4102

Fax No. :

Email : khumphicha_t@kpru.ac.th

2.2 Chinese Coordinating Officer(s} (if any) :
Name(s) : Mr. Zhang Jun
Position: Vice Dean
Address : Roomn 2408, Physics Building, Yunnan University, University Town,
Chenggong, Kunming, Yunnan,‘P.R. China 650500
Tel. No. : +86 13888371061

Fmail : zhangjun@ynu.edu.cn

3. Title of the Study Visit
(in English) Study visit on develop smart city cities with high speed internet

(in Thai) uwmamsianndiossasiersodusedideariogs

4. Sector of the Study Visit : Energy, Small power plant, Government, Faculty of Physics

5. Background and Rational :

According to the MOU between the Faculty of Industrial Technology,

88
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Kamphaengphet Rajabhat University (KPRU) and the School of Physics and Astronomy,
Yunnan University, Kunming, China, nine academic collaboration aspects aimed at
enhancing potential and preparing readiness among the academia to step toward
international organization by establishing and developing the academic collaboration
between tertiary institutes. In order to continue on effective collaborations, the Faculty of
Industrial Technology requires potential staffs to pay a study visit including discussions and
experience sharing with experts in the School of Physics and Astronomy, Yunnan
University. As a consequence, the staffs will bring in valuable knowtedge and experience
for developing the Faculty and Kamphaengphet Province

This activity is expected to initiate tangible results for local communities as well as

practices in student learning activities.

6. Purposes of the Study Visit :
6.1 to pay a study visit on a guideline to develop smart city using the high-speed
Internet in Kunming, China
6.2 to apply the suideline for further research on smart city in Kamphaeng Phet,
Thailand

7. Proposed Activities :
The KPRU lecturers pay a study visit at Kunming, China
Day 1 : travel from Thailand to Kunming, China
Day 2: visit the department responsible for smart city development in conjunction with
further discussion on the city charter to publicize to the communities and tangible
employment guidelines
Day 3 : visit the high-speed Internet system at the network control and maintenance
center

Day 4 : leave for Thailand

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

According to the KPRU’s core missions related to local community development,
the Faculty of Industrial Technology has planned to employ knowledge and experience
from the study visit in teaching-learning development and research projects on smart city
together with the high-speed Internet. This may result in a prototype for information

systems, network systems, smart city and sustainable local community learning center.

9. Number of Participants (maximum of 6 people) :
1. Miss Khumphicha Tantisantisom : Lecturer of Information Technology
2. Miss Jindaporn Ongate : Lecturer of Information Technology

3, Miss Kanokwan Khiewwan . Lecturer of Computer Technclogy
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4. Mr. Phrommat Veeraparn : Lecturer of Information Technology
5. Mr. Silnarong Chavipat : Lecturer of Information Technology

6. Mr. Narut Butploy : Lecturer of Computer Technology

10. Venue : Kummimg

11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) : 6-10
January 2020

12. Funding Requests (please attach the details of the project’s financial requesis) : As
attached

REARH KRR R R RRRR SRR E AKX RREXNE

Expense List supported by TICA
for the exchanges of study visits under the bilateral and tripartite agreement
Thailand-China
Project: The study of guideline on the smart city development with the high-speed Internet

expense rate according to
list request approve note
Ministry of Finance regulations

Thai staffs pay an overseas study visit in Kunming China

TICA

1 | international round-trip- | actual expenditure 90,000 baht 6 lecturers, 15,000
flight ticket baht each

2 | round-trip taxi between | 2 taxis, 200 haht each 800 baht

the airport and hotel

3 | round-trip taxi between | 2 taxis, 100 baht each for 2 days 400 baht

the hotel and university

4 | daily allowance 500 baht/person/day 12,600 baht & lecturers, 500
baht each for 4 days
5 | welcome meal lunch, less than 500 6,000 baht 6 Chinese and 6
baht/person or Thai staffs
dinner, less than 800 9,600 baht
baht/person
6 | overtime payment weekdays 6 people / 2 days
50 baht/hour/person 2,400 baht
200 baht in total if exceeds 4 or
nours 5,040 baht
weekends

60 baht/hour/person
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420 baht in total if exceeds 7

hours
7 | food expense for Thai 500 baht/person/day 3,000 baht 6 Thai staffs
staffs (entira trip duration)
8§ | carrent (excluding fuel) | depends on distance and
vehicle size
9 | transportation cost for actual appropriate expense
cootdinators
10 | fuel cost/ vehicle cost actual expense according to
Ministry of Finance regulations
i1 | life and health actual expense for the entire 19,200 baht 5 days/ 6 people /
insurance period of overseas training/ 800 baht (Gotd plus)
warkshop
- life, accident and health
insurance with treatment
coverage
12 | training rate (for training) | not exceed 2,000 baht/hour
13 | workshop training rate not exceed 1,000 baht/hour
{for training)
14 | training documents and | actual appropriate expense (if
manual {for training) exceeds 10,000 baht, attach
expense detail for
consideration}
16 | \abel/ certificate (for actual appropriate expenditure
fraining)
17 | souvenir for visiting 1,500 baht each 4,500 baht 3 items for
places and coordinators 1) coordinators
2) smart city
development
department
3) high-speed
Internet department
18 | Chinese-Thai interpreter | 200 baht/hour for & hour/day 2,400 2 days
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19

other expenses actual appropriate expenditure
- communication costs

- toll way expense,
parking expense,
entrance fee

- office supply/ scientific
dernonstration supply

- service rate of pay

total

146,940
baht
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Thailand §nternational
Cooperaticn Agehcy

Proposal Form for Study Visit Project
Under the 23™ Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Energy Policy and Planning Office (EPPO)
1.2 Chinese Implementing Agency (if any) :

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :

Name(s) : Miss Pavinee Kosa
Position : Director of Energy Policy and Planning Division
Address : 121/1-2 Phetchaburi Road, Ratchathewi, Bangkok 10400, Thailand
Tel. No. : 02-612-1555
Fax No. : 02-612-1364
Email : Pavinee@eppo.go.th

Name(s) : Miss Duangtip Lawanstiend

Position : Plan and Policy analyst, Practitioner level

Address : 121/1-2 Phetchaburi Road, Ratchathewi, Bangkok 10400, Thailand
Tel. No. : 02-612-1555

Fax No. : 02-612-1364

Email : Duangtip.law@eppo.go.th, Duangtip.l@hotmail.com

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) :
Position :
Address ;
Tel. No. :
Fax No. :
Email

3. Title of the Study Visit (in English) : Joint study visit project to prepare energy policy
to support disruptive technology
Title of the Study Visit (in Thai) : lasan1s@nugeafiowisnanunisusuuleuney

WAMIUAD TS UN I Annnusinuma ulat

4. Sector of the Study Visit : Energy Sector




5. Background and Rational: Nowadays, disruptive technologies in energy sector such
as electric vehicle, energy storage and renewable energy have strong influences on
traditional energy system. These technologies have effects on energy security, stability
and affordability for Thai’s people. Energy Policy and Planning Office (EPPO) as an
energy policy maker in Thailand has a role to prepare energy policy, laws and regulations
to support upcoming disruptive technologies.

China has been setting up so many demonstration projects contributed to the study of
energy management system to support disruptive technologies in several cities such as
Beijing Future City, Shanghai Expo, Tianjin Eco-City and Yangzhou. Tianjin Eco — city is
one of the good examples of smart city which demonstrated the integration of disruptive
technologies such as wind farm, solar PV and EV charging facilities integrated into the
grid.

This study visit project will provide EPPO staff to learn from China how to prepate
infrastructures and technologies, to acknowledge people, to facilitate appropriated laws
and regulations in order to get ready for the disruptive technologies. Moreover, Thailand
could learn from China how to evaluate and monitor the impact from policy in order to
develop more effective policy. The lesson learn from China could help pave the way of
Thailand’s energy policy to get through energy transition smoothly.

6. Purposes of the Study Visit :

1. To study China’s energy policy related to disruptive technologies.

2. To study the preparation of infrastructures, technologies, people, laws and regulations
for EV and ESS technologies.

3. To study the preparation of the increasing of RE integration into the grid.

4. To study the evaluating and monitoring methods of China’s energy policy.

7. Proposed Activities : _

Day 1 : Depart from Bangkok, Thailand to Beijing, China

Day 2 : Briefing on China’s energy policy and policy evaluation related to disruptive
technologies

Day 3 : Site visit to EV and ESS manufacture in Beijing

Day 4 : Briefing on energy management, policy, law and regulation related in
Tianjin Eco — City

Day 5 : Site visit to Tianjin Eco — city

Day 6 : Return to Bangkok, Thailand

8. How would the proposed activity be integrated into the work plan and mechanism
of the requesting organization to ensure sustainability?

Thailand's 20-Year National Strategy the key aspects in shaping the national energy policy is
to increase competitiveness concerning energy security, economic and environment. EV, ESS
and RE are disruptive technologies which could help increasing energy security, boosting
1 economic and saving environmental. To understand the right policy could help driving
| disruptive technologies in the right way in order to ensure sustainability growth in energy
sector in Thailand.

I 9. Number of Participants (maximum of 6 people) : 6 persons
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10. Venue : Beijing and Tianjin Eco - city

'

11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) :
2-8 March 2019

12. Funding Requests (please attach the details‘of the project’s financial requests) :

List Budget {THB)
1. Airfare 30,000 THB round trip x 6 persons 180,000
2. Accommodation 7,000 THB x 5 night % 6 persons 210,000
3. Allowance 1,200 THB % 5 days x 6 persons 36,000
4. Travel expensesin 1,200 THB x 6 persons 7,2000
Thailand
5. Travel expense in 2,000 THB x 6 persons 12,000
China

Total 285,000

ol kR ok KoK sk ok R R o R Rk Rk sk ok ok R ok Rk
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TICA

Thailand Internationat
Cooperation Agency
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TICA

Thailand International
Coaperatlion Agency

Proposal From for study visit Project/Bilateral project under the 23" Session of the Sino-Thai

Committee on Scientific and Technical Cooperation

1.1

1.2

1. Requesting Agencies
Thai Implementing Agency: Department of Alternative Energy
Development and Efficiency (DEDE) Thailand
Chinese Implementing Agency (if any):

2.1

2.2

2. Coordinating Officer (s)
Thai Coordinating Officer (s):
Name (s): Dr. Supatchalee Sophonthammaphat
Position: Environmental professional level acting as Engineer, Biofuel
Development Bureau, DEDE, Thailand
Address: 17 Rama [, Pathumwan, Bangkolk,

Thailand

Tel. No.: +662 2230021-9 ext 1354
Email : Supatchalee s@dede.pgo.th
Chinese Coordinating Officer (s) (if any)
Name (s):
Position:
Address:
Tel. No.:
Email :

Project: Capacity'building for Thai bioenergy leadership by site visit in bioenergy
centre in China

= ot o ¥ : d or
InssmamsuaHednenwdihdundsaninmlsems@envugudndsnunaunudsamedy

3. Title of the Study Visit (in English)

Title of the Study Visit (in Thai)

4.1

- National Energy R&D Centre of Bio-refinery
- Bioenergy technology laboratory

4. Sector of the Study Visit:
Beijing University of Chemical Technology
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4.2 Benjing renewable energy centre, Benjing China
_Renewable energy, bioenergy focusing on biodiesel, bioethanol, cellulosic ethanotl,
bioeconomy, bioproducts and oliochemical
- Biofuel using in transportation, environmental issue such as PM2.5 pollution, EV,
H; fuel cell

5. Background and Rational:

Background and project rational

As world demand for liquid transportation fuel grows. The utilization of bigmass
represents on approach, among many that will be required, for meeting future energy needs
and reducing GHGs. Although biomass can be utilised in its raw state as an energy source,
for example, by co-combustion with fossil fuels for electricity generation.

There are compelling reasons to find ways of biofue] development and converting
biomass into liquid fuels. Routes for the conversion of biomass to liquid fuels (BtL) can be
classified into two main types:1) based on thermochemical processes and 2) biological
energy. Thermochemical processes use heat, sometimes in combination with heterogeneous
catalyst, to convert blomass or biorefinery residues, e.g. lignin, to intermediates such as
pyrolysis oil and syngas. These intermediates can be used directly as raw fuels, or may be
upgraded to produce fuels and chemicals that are interchangeable with existing commodities
such as liquid transportation fuels and hydrogen.

The project will undertake inventory, conservation actions collaboratively and site
visit with others to exchange experience between Thailand and China on bioenergy
development. 7

Development of biofuels in China

In 1986, the Chinese government initiated its first research and development
programme related to biofuels, within the so-called “863 Plan” for National High — Tech
R&D Programme. However, the move to domestic ethanol production only occurred 15
years later, in 2001, where the 10" Five Year Plan detailed government directives for the
2001-2005 period.

The initial scope of China’s 200t pro-biofuels policies had a major goal of
“experimenting with biocethanol production, marketing and support measures”. Under this
directive pilot tests for bioethanol fuel use in transport were carried out in five cities in the
country’s central/northeastern province of Henan and Heilongjiang,

n 2003, the first of four government —approved ethanol production facilities became
operational. The following year, the government expanded the pilot projécts for mandatory
E10 blending to six province, plus 27 cities in four other province (Hebei, Shandong, Jiangsu
and Hubei). These are stili the only areas in China where E10 is available and fuel
distributors cannot:blend or sell E10 outside of these areas.

[nitially, ethanol production was based on using state gains from government
reserves which were no longer suitable for human consumption. However, China’s 11™ Five
Year Plan for 2006-2011, described a new policy which prohibited the construction of any

new ethanol production facilities based on grain (i.e. maize/corn, wheat) due to CONCErns

over food security. An exception was made for the country’s four existing ethanol facilities,
which had already been using “new” grains as the original, excess-state-grain stocks has
been depleted. According to the policy, any new ethanol facitities in China could only use —
so-called 1.5 generation feedstocks (non-grain sugar or starch crops}), such as cassava, sweet
sorghum, sweet potato and sugarcane, or lignocellulosic feedstocks such as forestry or

agricultural wastes, Although —so-called 1.5 generation feedstocks are used as food in many
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cases, The main emphasis in this category was the move away from using grains for biofuel |
production.

In the same year the first policy to support domestic biodiesel production was
introduced. A major focus was the government plan to develop “energy forests™ {oilseed
producing trees such as Jatropha). One 2010 target was to plan about 850,000 ha of oilseed
—bearing “energy forests” increasing this to 13 million ha by 2020. In 2010 the government
announced several initiatives such as National Technical standards for biodiesel fuel blend
(B5); a trail biodiesel programme in the Hainan Province and the elimination of the 5%
consumption tax on biodiesel. '

In 2007 the Chinese government established biofuel production targets for the first
time under the Medium and Long Term Development Plan of Renewable Energy. One goal

“was to produce 2 million fons of ethanol (2.53 BL, billion litres) and 0.2 million ton (0.23
billion litres) of biodiesel by 2010. Targets were also set for 2020 to produce 10 million tons
(12.67 billion litres) of ethanol and 2 million tons (2.28 billion litres) of biodiesel. The 12t
Five Year Plan covering the period of 2011 -2015 targeted production of 4 million tons (5.1
billion litres) of ethanol by 2015. However, this target was not achieved.
‘ In 2007 Medium and Long term Development Plan for Renewable Energy also

established the important policy, applicable to both ethanol and biodiesel, that domestic
production of feedstocks for biofuels should not complete and land needed for food or feed
production and must not inflict harm to the environment. A chronological summary of
biofuels policies used in China up until 2014 are summarized the box below.

China’s R&D. capacity in biofuels has developed in parallel with the different
regiopal and central governments’ medium and long term development plans. Initially, most
of the China’s biofuel R&D efforts were carried out by: ,

1) The couniry’s Chemical/Forestry Engineering Advanced Universities (e.g.
Tsinghua University, Beijing University of Chemical Technology, Nanjing University of
Technology, East China University of Science and Technology, South China University of
Technology etc.)

2) The leading Energy /Process Engineering Research Institute of the Chinese
Academy of Science (CAS) (e.g. Guangzhou Institute of Energy Conservation, Beiljing
Institute of Process Engineering, Qingdac Institute of Bioenergy & Bioprocesses
Technology, and Tianjin Institute of Industrial Biotechnology).and,

3) The major Chinese energy Enterprises (e.g. China National Petroleum Corporation
(COFCOQ), si henan Tianguan Group, and Sinopec Corporation)

‘ However, primarily due to limited coordination, communication and collaboration
between the major Chinese biofuel R&D player, progress has not been as positive as might
have been expected. To address these issues, the Chinses Centre Government is currently
trying to integrate the country’s biofuel R&D efforts at a national level. In a similar fashion
to the three US Department of Energy (DoE) funded research centres of Great Lakes, Oak
Ridge and JBREL, four Chinese National biofuel research centres having a different focus. For
example: :

The National Energy R&D Center for Non-food Biomass, which is led by the China
Agricultural University, has the major responsibility for biomass breeding, cultivation and
logistics research, while the National Energy Research Centre of Liquid Biofuel, which is
led by COFCO, is mainly focused on technology implementation. The other two national
research centre put their major efforts into technology development and integration (Table
1). A '
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Table 1 China National biofuel research centres

China National biofuel research centres

Leading institute

National Energy R&D Centre of Bio-
refinery

Beijing University of Chemical Technology

National Energy Research Centre of Liquid
Biofuels

COFCO

National Energy R&D Center for Non-food

China Agricultural University

Biomass

National Energy R&D Centre for Biofuels

Guangzhou Institute of Energy Conversion

Currently, china has 13" Five year Plan (2016-2020) on bioenergy which was

announce on 5" Dec, 2016 (Table 2).

Table 2 Bioenergy policy and planning in 2016-2020

12" FYP 13thFYP | Unit Annual  fossil
(2011-2015) | (2016- fuel
2020) substitution
over the period
| Direct '
Power . .
Combustion 26.6 million
. from 5.3 7 GwW ‘ _
genera?on traditional TCE
cagpamty biomass!
bi;ﬁ::ss . Waste! 47 7.5 GW
Biogas 0.3 0.5 GW
Biogas A
(methane)? 19 ) bem ]
Large-scale 96
hiogas' & (annualiy) bpm million
- TCE
Solid " 30 it 15 million
hiomass! TCE
{annually)
4 3.8
Bio-ethanol 2.1 Mt million
(annually) TCE
2 . viqe
Bio-diesel 0.8 Mt 3 million
TCE
(annually)

( The Plan also sets up regional targets. 2 Theoretical value (14 bem from rural

households / s bem from large-scale projects). s Mostly for residential and industrial heat,
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As China is one of the bioenergy leadership in world. Therefore, leamz‘ﬁ'g experience
from professional bioenergy experts with will help Thai younger generation (STEM) to get
much more experience to continue their professional level in career path in the future.
Therefore, the capacity building for Thai bioenergy leadership on will assists: 1. To clarify
u11dersténd'mg aboﬁt bioenergy technology such as bio—liquid, biomass, bioplastics, bioalgae
technology 2. To learn to be energy leadership and to networking with bioenefgy social
between Thailand - China 3. To exchange knowledge and experience sharing on bioenergy

policy and planning, implementation between Thailand and China.

6. Purposes of the Study visit:

1. To clarify knowledge, understanding and up dated bioenergy situation and
immovation on bioenergy technologies such as bioliquid, biomass, bioplastics, bioalgae
bioeconomic and bioeconomy

2. To capacity building new Thai younger energy leadership ( new Bioenergy
STEM) to learn together between Thailand and China

3. To exchange experience, bioenergy laboratory policy and planmng, strategic
planning and implementation between Thailand and China.

7. Proposed Activities:

1. To site visit bioenergy laboratory/capacity buiiding for Thai bicenergy staffs and to
social networking between Thai younger STEM and Beijing University of Chemical
Technology (National Energy R&D Centre of Bio-refinery)

2. To meeting between Thai bioenergy STEM and China Staffs and to updated
bioenergy situation, policy and planning between China and Thailand at Beijing renewable
energy centre, Beijing China '

8. How would the proposed activity be integrated into the work plan and
mechanism of the requesting organization to ensure sustainability?

- Thailand has AEDP -2015 policy and plan to develop bioenergy in a whole country. To

meet the target, capacity building for Thai Younger Géneration (NEW STEM) should be
aiso develop by site visit. Therefore, this activity will help to provide the understanding of
the bioenergy development and biotechnology for Thai staffs. However, after the activities
will finish. Tt should have the project evaluation, interview, questionnaire or assignment or
to ensute that this study will have a benefit to develop the staff’s skills and to sustain their
knowledge.
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9 Number of Participants {maximum of 6 people):
6 people '

10.Venue:

Project: Capacity building for Thai bioenergy leadership by site visit in bioenergy
centre in China

Day 1: Travelling from Thailand to China

Day 2: " | Tour schedule should be planned by the university /feach campus/
Department :
| 08.30-12.00 | -Executive session for site team member :

-Site team registration and introduce at the Beijing University
(administration, student, faculty, staff) Overview of process and
introduction of team members for Beijing University Dean

- Knowledge sharing on Advance biofuel development in the second
and third generation, site visit laboratory
- Site visit biofuel refinery _ _
-Interview with university administration such as energy management,
bioenergy strategic policy and planning

13.00-17.00 | -Site visit bioenergy laboratory at Beijing University of Chemical
Technology

Tour school/college facilities including;

-Site visit bioenergy: biofuel, biomass, bioalgae, bioenergy product and
derivative iaboratory

-Educational facilities

- Bioenergy Research facilities

-Library .

- Site visit National Energy R&I Centre of Bio-refinery)

Day 3: Site visit Beijing renewable energy centre, Beijing China

8.00-12.00 - Executive session the Thal STEM and the Director of Beijing renewable
energy centre

-Meeting and overview bioenergy policy and planning, strategic planning,
-Interview Bioenergy Policy and Planning with the director : energy
balance, environmental problem and social effects from bioenergy
implementation, bioenergy roadmap, EV policy and planning

13.00-17.00 -Site visit Beijing renewable energy centre, Beijing China
-Site visit bioenergy typical laboratories

Day 4 -Site visit Beijing area

8.00-12.00 -Investigate Bejing area: transportation, petrol and diesel usage, EV

13.00-17.00 | -Look arcund Being area: urban management, renewable energy in Beijing
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LDay 5 Travelling back from Beijing to Thailand

11.Estimated Star and Finish Date (maximum of 5 days excluding travel days):
5 days including travel days '

12 Funding Requests (please attach the detail of the project’s financial request):
Estimating cost

Yuan
No. No. Cost (CNY)
Item peaple day | Cost/Unit | Total 4.32
1) Site visit at Bigjing
- Accommodation cost 6 4 8,000 192,000 | 44,444
(6 people x 4 nights x 8,000 baht) '
- Food cost {5 lunch +5 dinner) 6 5 4,500 135,000 | 31,250
- Travelling cost .
- Minivan -+ petrol 1 s | 20000 | 100,000 | 23,148
- Flight ticket {Round trip + Economic
class) 6 2 23,000 276,000 | 63,889
-Project document 6 - 200 1,200 278
- Health & Accident Insurance 6 - 1,000 6,000 1,389
- Souvenir 5 - 3,500 17,500 4,051
- Visa fee ) 1,000 6,000 1,385
- Co-operation cost /consultant cost 1 50,000 50,000 11,574
- living cost 6 5 3,100 18,600 4,306
- Alrport fee 6 - 1,000 6,000 1,389
- Round trip travelling from house-
Suvarnabhum airport ’ 6 - 1,000 6,000 1,389
116,300 214,300 | 188,495
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v
TICA

Thailand International
Cooperation Agency

Proposal Form for Study Visit Project/Bilatefal Project
Under the 23" Session of the Sino-Thai Joint Committee
on Scientific and Technical Cooperation

1. Requesting Agencies
1.1 Thai Implementing Agency :
Division of Energy Efficiency Promaotion,
Department of Alternative Energy Development & Efficiency
Ministry of Energy
1.2 Chinese Implementing Agency (if any) :

2. Coordinating Officer(s)
2.1 Thai Coordinating Officer(s) :
Name(s) : Mr. Krisanatas Sumdangrit
Position : Engineer
Address ; Department of Alternative Energy Development & Efficiency
17 Rama I Road, Kasatsuk Bridge, Pathumwan, Bangkok 10330 Thailand
Tel. No. : +66 2222 4102-9, +66 2223 0021-9 # 1132
Tax No. : +66 226 3426
Email : krisanatas@gmail.com -

2.2 Chinese Coordinating Officer(s) (if any) :
Name(s) :
Position :
Address :
Tel. No. :
Fax No. :
Email

3. Title of the Study Visit (in English) :

Study Visit of Mini PC Boiler Technology and its commercial applications in various
industries

Title of the Study Visit (in Thai) :
msgaudal szsniveama TuTande lovhuuy Mini Pulverized Coal uagms ldaimiia

=y ol
YWIRsd lUN1AGATINAT Y
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Sector of the Study Visit :

Energy Efficiency and Environmental Management

Background and Rationale:

Coal has been recognized as a cheaper alternative fuel to more expensive
petroleum by the Thai industrial operators. However, the Small and Medium
Enterprises (SMEs) cannot afford the better clean coal technologies such as
Circulating Fluidized Bed (CFB) boiler or the Pulverized Coal (PC) Fired boiler
technologies which requires higher investment in equipment. Moreover, these better
clean coal technologies already mentioned are only available to larger scale.
applications which exceeds the power requirements of most Thai SMEs.

However, the Thai consultant has visited China in 2008 and witnessed the
pilot project of the Mini PC Boiler technology, which was developed by Beijing
Research Institute of Coal Chemistry (BRICC), a member of China Coal Research
Institute (CCRI), which offers 50 percent higher energy efficiency than conventional
stoker-fired boiler technology (60 percent vs 90 percent thermal efficiency) and
better environmental control. At present, the Mini PC boiler technology has been
well accepted by the Chinese government which has banned the use of the old Stoker-
Fired boilers in residential and town areas throughout China but has allowed the use
of Mini PC boiler in its place. In 2014, there were more than 20,000 units of Mini
PC boilers in operation in China.

At present, a number of Thai SMEs have converted from Heavy Fuel Oil
and LPG boilers to Coal Stoker-Fired boilers over the past 10 years after the most
recent oil price hike in 2008. Although the overall steam cost has decreased, there 1s
a huge potential for further steam cost reduction as the new Mini PC boiler
~ technology offers a much higher thermal efficiency, around 90 percent as compared
to that of 60 percent for Stoker-Fired boiler. The emissions of SOx and NOx and
particulate matters are also much better than the old Stoker-Fired boiler technology.
As the Mini PC boiler technology operates in a closed system, from coal pulverizing
plant, to pulverized coal delivery in a special truck (similar to a cement truck), to on-
site storage in a coal silo by the user, to feeding of pulverized coal by means of a
pneumatic coal feeding mechanism, and final disposal of fly ash by a closed truck
specifically designed for ash removal. And the operatic')n' of the entire system is
accurately controlled by a proprietary computer software developed by BRICC. The
revolutionary approach of closed-system coal handling versus open-system as.
currently practiced in Thailand will greatly improve the overall environmental
performance of the entire coal supply chain, i.e. from coal storage to coal delivery
and to coal utilization and final coal ash removal and disposal, which has been the
largest obstacle to coal acceptance by the public sector in Thailand. The widespread
of Mini PC boilers throughout Thailand will significantly improve the coal image in
the eyes of the Thai people in the long term, and hopefully will reduce the protest
against large scale coal-fired power plants in Thailand.
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Purposes of the Study Visit: :

The purpose of the Study Visit is to verify the Mmni PC Boiler technology.
in a commercial setting, understand its background, explore its potential for
applications in Thai industry, and assess the economic, environmental and social
impact of adopting such technotogy for Thailand.

Proposed Activities:

71 Meet with BRICC to discuss the technology and the scope of cooperation
between the Thai and Chinese governmental agencies :

77 Visit a few boiler installation sites at various industries, for example, textiles,
food processing, dairy, and/or pharmaceutical production, etc.

7.3 Visit a coal pulverizing plant to understand the technical and practical aspects of
such operation. | ‘

74  Visit the burner assembly plant of BRICC in Caiyu (if time allowed) to witness
the assembly of the key component of this technology. ‘

How would the proposed activity be integrated into the work plan’ and
mechanism of the requesting organization to ensure sustainability?

The implementation of Mini PC boiler in the Thai industry will be jointly
promoted by both the Ministry of Energy and the Ministry of Industry, which are the
main governmental agencies regulating the trading and utilization of coal and coal-fired
boilers. The project will be broken into 2 phases, the 1% phase being the pre-feasibility:
study, which will take no more than 10-12 months to complete. The first phase will
identify the opportunities and key obstacles related to the implementation of the Mini
PC Boiler, and assess the economic, environmental and social impact for adopting this
boiler technology. The second phase will be the setup of a pilot project which involves
the actual installation of one or more Mini PC boilers at different industrial facilities and
the setup of a coal pulverizing supply source to service the Mim PC boilers in this pilot
project. The government agencies responsible for this project have made provisions to

_support the project in their 2021 fiscal budgets.

Number of Participants (maximum of 6 people) :

9.1 Official Department of Alternative Energy Development & Efficiency

9.2 Official from Dept. of Mineral Fuels, Ministry of Energy
9.3  Official from Dept. of Industrial Works, Ministry of Industry

10,

Venue :

Beijing Research Institute for Coal Chemistry (BRICC) in Beijing
Project sites in Linyi, Shandong Province
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11. Estimated Start and Finish Dates (maximum of 5 days excluding travel days) :

March 19-20, 2020

12. Funding Requests (please attach the details of the project’s financial requests) :
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