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NAARAIRIF—RETIN—T 5% / Special Issue on Biomass Energy Research Group

(3 U ®IZ / Introduction
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Exploiting the effective utilization ways of biomass resources, especially lignocellulosic biomass, is one of the
important research topics to establish the future CO, zero-emission energy system in this global COE program. The
following research projects based on the original supercritical fluid technology have been conducted in this bioenergy
research group, for effective utilization of various biomass resources as liquid biofuels such as bioethanol and biodiesel
as biomaterials. To introduce bioenergy, the research from various scientific fields is also necessary along with the
conversion technologies. Accordingly, characterization of liquid biofuel for engine application and framework design for
biomass utilization have also been studied.

A) BL2DINAF T REREDINA FEEANOFFHAE /
Characterization of Biomass Resources for Biofuel Production
(1) BL2DINA A7 ZEBEORFHALENA FRBANDRT > 2 v IVOFHE /
Characterization and Potential Evaluation of Various Biomass Resources for Biofuel Production
IV F—RARISRE &
Graduate School of Energy Science Shiro SAKA
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Fig.1 Proposed new analytical method applicable to various biomass species to quantify
their chemical composition.
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Although various biomass resources (cover pictures in Biomass Diversity and Evolution in Anatomy) are available
for biofuels production, their characteristics affect the properties of the produced biofuels. Therefore in this study,
basic characteristics of biomass resources were investigated and their potentials were evaluated. By understanding the
chemical characteristics of biomass, the optimization for the biofuel production was satisfactorily made to define their
potential for biofuel production. However, a quantitative method applicable to any biomass species was not available.
Thus, the wood analytical method was firstly explored and found to be applicable to wood but not to other species.
A new revised analytical method (Fig.1) applicable to any biomass species was, therefore, proposed for satisfactory
summative results over the collected many biomass species, based on the taxonomical classification. Particularly, the
macrophytes in the Lake Biwa were found not to be appropriate for bioethanol production due to the low carbohydrate
contents but they contained rather high inorganic constituents as well as protein, thus these might be useful for some
other biorefinery applications.

B) /N1 F I 4./ —Jl / Bioethanol
(1) ME#HK - BiERREE - KB EICELBZV T/ O—-XH5OIAT 2/ —IVEFE /
Ecoethanol Production by Acetic Acid Fermentation with Hydrogenolysis from Lignocellulosics
TVF—REATER I R, A WERE, (L — B
Graduate School of Energy Science = Shiro SAKA, Haruo KAWAMOTO, Kazuchika YAMAUCHI
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DRT > 2w VIR T Z Esterification: 3CH,COOH + 3C,HsOH —> 3CH,COOCHs + 3H,0
EJ Hydrogenolysis: 3 CH;COOC,Hs + 6H, —> 6 C,HsCH

COmpared to StarCh and Net: CSH1206 + 6 Hg —> 3 CszOH + 3 Hzo

molasses, lignocellulosics
are difficult to convert to
ethanol by yeast. Therefore,
innovative technology
for ethanol production is
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Fig.2 Bioethanol production process from lignocellulosics by hot-compressed water
treatment followed by acetic acid fermentation and hydrolysis.



highly anticipated for lignocellulosics. A two-step hot-compressed water treatment process coupled with acetic acid
fermentation and hydrogenolysis was thus proposed to produce bioethanol from lignocellulosics (Fig.2). The various
products obtained by hot-compressed water treatment, such as monosaccharides, oligosaccharides, their decomposed
products, lignin-derived products and organic acids, were found to be used as substrates for acetic acid fermentation
in the co-culturing system of Clostridium thermoaceticum and C. thermocellum. Consequently, hot-compressed water
treatment with Japanese cedar, Japanese beech, nipa palm and rice straw resulted in almost complete liquefaction to
be water-soluble portion. In acetic acid fermentation, these obtained products were found to be effectively converted
further to acetic acid by its co-culturing system. Produced acetic acid was, then, found to be converted to ethyl acetate,
and then, to ethanol effectively by hydrogenolysis. Based on these results, our proposed process would be a good
candidate for the 3rd generation bioethanol production from lignocellulosic biomass.

2) ZyNYOPSONAFITEZ/ —IVEETOEXDIEE /
Prospects of Nipa Palm for Bioethanol Production
TRVF—REEMTR &
Graduate School of Energy Science Shiro SAKA
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A comparative study was initiated to evaluate and compare saps from nipa palm growing in various habitation sites in
Thailand for bioethanol production (Fig.3). Plantations managed over an abandoned shrimp pond, high and low flooding
areas were chosen as experimental sites. The nipa palms studied were from 8 to 100 years old. All palms studied
were found to have the potential to produce saps from 0.6 to 4 liters/day per palm regardless of its habitat. Further
chemical characterization of these
saps showed high total chemical
compositions from 16.7 to 19.5
wt %. Additionally, the elemental
analysis of all saps gave 0.5 wt %
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Fig.3 Bioethanol from nipa sap and other parts of nipa palm.
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and without nutrient supplementation. Furthermore, the fermentation trends were similar for all saps with the highest
ethanol conversion of 96.9% and 95.5% achieved for both nutrient conditions. Further analysis on inorganic constituents
before and after fermentation showed that specific elements of Mg, Ca, P and S were significantly reduced in nipa saps
and could have assisted the alcoholic fermentation.

QR) FNVEIFNFEICLISHENAFLI R/ —IIVEEBBORR /
Development of Highly Efficient Bioethanol Production Yeast Using Protein Engineering
TV F BT AT /NG 4%
Institute of Advanced Energy Tsutomu KODAKI
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Since Xylose is one of the major fermentable sugars present in lignocellulosic biomass, the efficient fermentation
of xylose is required to develop economically viable processes for producing bioethanol. Although a few xylose
fermenting yeasts are found in nature, Saccharomyces cerevisiae is used universally for industrial ethanol production
because of its ability to produce high concentrations of ethanol and high inherent ethanol tolerance. However, native
S. cerevisiae can not ferment xylose, so engineering S. cerevisiae for xylose utilization has focused on adapting the
xylose metabolic pathway from the xylose-utilizing yeast such as Pichia stipitis. We have already developed the mutated
xylitol dehydrogenase (XDH) by protein engineering and the change of coenzyme specificities of XDH has been shown
to have the positive effects on the production of bioethanol from xylose. In this study, we applied protein engineering
to construct a novel strictly NADPH dependent xylose reductase (XR) from 2 stipitis by site-directed mutagenesis. A
double mutant, showing strict NADPH dependency with 106% activity of wild-type, was generated. A second double
mutant showed a 1.27-fold increased activity compared to the wild-type XR with NADPH and almost negligible activity
with NADH. By introducing the
strictly NADPH dependent XR 20
with the strictly NADP" dependent =18
XDH, the more efficient xylose ;q__‘, 16 -
fermentation and the decrease of © 14
xylitol excretion was observed. 312 1
These effects are probably due to £ 10 - @ NADPH
the full recycling of coenzymes 2 8-

/

@ NADH
between the mutated XR and XDH =~ > 6 -
(Fig.4). S 4]
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Fig.4 Construction of xylose reductase mutants using protein engineering.



C) N F 7 1« —+JL / Biodiesel
(1) BERAIWKACBIZTIVIZEZHEPSDONAIAT 1 —EILORIR /
New Biodiesel Production Process from Qils/Fats by Supercritical Carboxylate Esters
TV F—REIER kR
Graduate School of Energy Science Shiro SAKA

SR TNA AT —RIVEBGED I 2 WES, BIAT 25702 ) Y OUBDEIC > TETWET, 22T
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Supercritical carboxylate ester
treatment in biodiesel production CH,—OCOR' R'COOCH; CH,—OCOCH,

from oils/fats has been developed CH—OCOR? + 3CH,COOCH, —> R2COOCH; + CH— OCOCH;
earlier in our laboratory to prevent

the formation of glycerol as a by- CH,—OCOR? RICOOCH, €Hy— OCACH,
product. Our study has found out Triglyceride Methylacetate Fatty acid methylesters Triacetin
that supercritical methyl acetate R', R2, R%: Hydrocarbon residue

was the most potential process to
produce fatty acid methyl ester
(FAME) and triacetin, compared to
various supercritical treatments by

M5 fEmANMEIC L DHERREBRA FIVERAWEREIXTIIVBRICTO
HEEDL SDNAF T+ —HIVEE
Fig.5 Oils (triglyceride) for biodiesel production as applied
by non-catalytic supercritical methyl acetate for its interesterification

using other commercially-available (Saka and Isayama Process)

carboxylate esters (Fig.5). In order

to optimize the utilization of the

novel process, further studies have also been carried out to explore factors affecting biodiesel yield in supercritical
methyl acetate treatment. By these studies, undoubtedly we will be able to mutually maximize the yields of both FAAE
and by-product of triacin, simultaneously optimizing the use of chemicals and energy in biodiesel production.

(2) BERPHEI X TIVICKZHELSDNAFT 4 —EILDORIR /
New Biodiesel Production Process from Qils/Fats by Supercritical Neutral Esters
TRVF—REEMIR &
Graduate School of Energy Science Shiro SAKA
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O A IMEfEZ S 2 AV E UTRIATRER & D Td, & 5ic, ERMkICAT, & 0 iRME SISOV TR L,
2 ERREDOBIEFURIE Y XA F)L 7t A (Saka and Ilham Process) ZH2ZRTAICED L (X6), TD2BES
a0 U, o USR5 IS 3L GER G 2D T E T,

The current commercial biodiesel production called the alkali-catalyzed method, transesterifies triglycerides in the
presence of alkaline catalyst with methanol to produce fatty acid methyl esters (FAME) and glycerol as by-product. As
biodiesel production becomes rapid in years to come, the overproduction of glycerol lower its economical value and
available applications are not likely to be align with its abrupt increase. Thus, new production methods of biodiesel
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worth to be explored.

o Tc=274.9°C
In this line of study, an Pc=4.6MPa

additional new supercritical
process utilizing neutral

Pc=22MPa Supercritical dimethyl |
esters has been explored. Separation carbonate Water
L ) | Water | (300°C/9MPa) Glyoxal
Supercritical non-catalytic

FAME
(Biodiesel)

Tc=374°C
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one of the neutral esters (270:::7;*;:\”3) removal

has demonstrated that it

converted triglycerides into Supercritical dimethyl cf:{,f:‘:’t:e
fatty acid methyl esters =1 (280-300°C/9-12MP3)

with glycerol carbonate if Lower i

and citramalic acid as —————————————————

the by-products (Fig.6). X6 EAME TO2EMEEBER KBS X FI) 701 X (Saka-llham7' B+ X)
These by-products are Fig.6 Non-catalytic two-step supercritical dimethyl carbonate method
much higher in value (Saka and Ilham Process).

than glycerol produced

by the conventional methods. Furthermore, to establish the mild reaction condition for practical application, the two-
step supercritical dimethyl carbonate process (Saka-Ilham Process) has been proposed (Fig.6). Without doubt, this study
could charter the path towards exploration of novel and alternative biodiesel production process for the future. Thus,
presently, the optimized treatment condition for this two-step process is now being explored.

¥ MO7 7k FAME BB OE X - BRBAFE /
Ignition and Combustion Characteristics in Various Kinds of Biodiesel Fuels
TRVF—RETER AR
Graduate School of Energy Science Masahiro SHIOJI
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JME

Fundamental data of ignition delay
and combustion characteristics of
FAME (Fatty Acid Methyl Ester) CME
sprays are exhibited for finding the
optimal condition in diesel engines.
Exp?rimental research has Carr%ed SME
out in a constant-volume combustion
vessel with a pre-burn system under
diesel-engine conditions to study the
effects of ambient conditions of both

PME

the temperature and the pressure. K7 FESEE7S0KICH TR EA4DFAMEEBRORERBEBBNDIRTR
Experiments applied FAME from Fig.7 Development of FAME fuel sprays at 7; =750 K.

vegetable oil with four different
materials of jatropha (JME), coconut



(CME), soybean (SME) and palm (PME). Obtained results successfully provide the valuable data for design and operation
in diesel engines fuelled by FAME : evaporation and mixing of CME spray with lower distillation temperature and
viscosity are promoted at the tip of fuel jet. Ignition delays of all FAME sprays are shorter than that of the diesel spray in
the whole temperature range at the ambient pressure of 4 MPa. Especially, ignition delay of CME spray are shorter than
others, indicating that the rate of mixture formation mostly affects the ignition delay (Fig.7).

D) HAL/NA AR EFRANA FHBEADLEH /
Biomass Conversion to Liquid Biofuels and Useful Biomaterials

(1) BPFICK BN TR EFTRH/NA FHH¥ /
Production of Biofuels and Biomaterials by Pyrolysis
TAIVF—REARIZERE A BEIE. Yk R
Graduate School of Energy Science Haruo KAWAMOTO, Shiro SAKA
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FEZ BT, RENA A< ADED FRERIRIA 2 70 7 LNV THEED T E T (K 8), HlAE, ilu—RIcBd 2
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In this study, pyrolysis and gasification mechanisms of woody biomass are studied at the molecular level, aiming
at the development of effective conversion methods to liquid biofuels and useful biomaterials (Fig.8). For example,
cellulose was found to be stabilized in polyether (an aprotic solvent) against discoloration starting from the reducing end
group during heat treatment. This would be applied to the production of thermally-stabilized cellulose fiber. Reducing
sugars were also stabilized for condensation and discoloration in polyether, while gave C2~C3 hydroxy-aldehydes and
ketones (maximum yield: ~75wt% )
at higher temperatures. These

results imply the application of Control of Liquid fuels
this idea for production of value- pyrolysis Gasoline
reactions

added chemicals and liquid fuels ¥ Diesel

. L T et Methanol
from sugar biomass. As for lignin,
primary pyrolysis reactions (300- -
400°C), the methoxyl group-related Sy'g‘;:es's
reactions (450 °C ) and gasification CO.H
reactions of aromatic nuclei
(>600°C) were clarified between

—~  Controlled
Pyrolysis
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two aromatic ring systems, that Tr—— Pyrolysis Biochemicals
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cnemicals

Such information will give some u thelrzl‘?élecular Fire chamicals

ideas for effective gasification and Optically active,

) ] Medicine
production of useful chemicals. Useful materials

B8 HARMMRING L 5/ FRRU /A A HHOBET > T b
Fig.8 Concept of production of biofuels and biomaterials by controlled pyrolysis.



(2) 7TV DML E ZDOERFIA /
Oil Palm (E/aeis guineensis) Chemical Characteristics for Its Efficient Utilization
T)VF—REARIER Ik GREH. A IS I
Graduate School of Energy Science Shiro SAKA, Haruo KAWAMOTO

IS—=LHOREZE S, 775V OB L— 74 Y RV TR EDORRE T V7 2 20RIC LD
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RIGHR) . S— LM, EHICEMRENSGGONGZERETH O, RFETIEINST 7TV DORAIRENI DL
FHRABIC DV TRET L TE R Lize ZORE, N—LEMZRS IXRXTUITHL, Bba—A A"I)lu—AEBX
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U TGS, IKATYATR IR O 7 Y A B L& 0O 5ok & 72 B [ REMEDVRIME S, A &/ — U] TATR & RTaskitrhic &
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Oil palm plantation is rapidly ( Oil Palm Plantation )
expanding especially in south-east l l l

Asian countries such as Malaysia

: : FFB Trunk Frond

I Im oil.
and Indonesia to produce palm oi 58.3Mt 5Mt 46.6Mt+1.1Mt
With this trend, a huge amount : :
of oil palm wastes is produced, ¥ ¥
which includes trunk, frond, Leftoveri|_1farmor Leftoverin
fresh fruit bunch (mesocarp and - Burning - Ll
shell), kernel cake and empty ( Palm Oil and Kernel Oil Factory
fruit bunch (EFB) (Fig.9). In this l l 1 l l l l
study, chemical compositions Palm Oil || Kernel Oil EFB Mesocarp Shell ||Kernel Cake|| POME
of these different oil palm parts 14Mt 1.6Mt 13.4Mt 7Mt 41Mt 1.9Mt 39.1Mt
were investigated. As a result, it "

found that all part t M M M M M a M
was found that all parts excep AllUsed  AllUsed Unutilized, Boilerfuel Activated Fodder  Abondon
for kernel Cake were Composed Of Fodder in part in mill carbon treatment

cellulose, hemicellulose and lignin.

Kernel cake has, however, no lignin.

Furthermore, the fractionated 9 7l/_:/7—(‘\0)/\0_-5\5$E¥‘:*5U’6775‘\"‘)@*”%%&5%

Fig.9 Present situation of oil palm utilization for its various
parts in palm oil industry in Malaysia.

POME* : Palm Oil Mill Effluent

products by supercritical water
treatment were characterized
chemically, and the fractionated
water-soluble portion could
be utilized for organic acid production, whereas the methanol-soluble portion and its insoluble residue for phenolic
chemical production. Moreover, from a viewpoint of chemical composition, oil palm trunk showed similarity to
hardwood, but with higher ash and phenolic hydroxyl contents.

E) N1 #~ XFADFHIEELET / Framework Design for Biomass Utilization
(1) BEMHIZIVE—FRI AT LELTONA F < XFAFHIEDKET /
Modeling and Design of Autonomous Decentralized Energy Supply-Demand System with Biomass Use
TRV F =R FE R
Graduate School of Energy Science  Tetsuo TEZUKA

AR TIE, EXELOVIZRIVF—F/HEI AT L2EIT 572D ORI ERFHI B 2 MEt 217> T Ed, KR,
COBETIE, NAA T AFMCTERZRD . 3 A AR O 72 2 mICRHiid 2 L i, ZoREELve
ZZAONBHHT TV A2 BRINCHiE . ZOFAGGZ RIS 21D B E BB HERFHI DOV TR LTV X
I AEEIE, ZAEOBAPZRNRE LT, ZOWMBOFEEZRET 2 LI, MERZHEL, ZTOME
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fERDT=DDFTROENIEZ ARG 2 2L —2a YETIVICKORBEILE Lic, 9%, 7V OREZRICH
UCTHNA MRk R 2152 72D D FEHTEZ D FRENA A< AR D72 OfilEaat 2 D 5 51l T
(¥ 10),

This group aims to design a new >' Trading Rule Design |
framework for realizing desirable future
energy supply-demand scenarios.
Especially in this study the biomass
utilization is taken as a research target. [Farmer | [Farmer | |Farmer | |Farmer]
The benefit of biomass utilization is to
be quantitatively evaluated, and the
acceptable biomass utilization scenario is | Change Assumptions | | T | | Trader |
to be identified concretely. This year the
rice-husk in Thailand is surveyed, and its G Brick Dairy
supply and demand system was analyzed. generator | | producer Emer
The problems about trading rice husk \ /
are identified based on the survey and
the effectiveness of several measures for
solving the problems has been evaluated
by using the autonomous decentralized
simulation model. The robust design
methodology with a variety of assumptions
about the decision-making of stakeholders
will be applied to the biomass utilization
system design (Fig.10).

| Rice mill | | Ricemill | | Rice mill |

Evaluate
Worst Case

l Robust Design J

F10 MEFAAFIEHOONZ FEREHBEEE
Fig.10 Robust framework design for rice-husk utilization.

4 0—I\)L COE XV IN\—D BT / Greeting from G-COE member

Dr. Liew Fong Fong

BHIEA T 20124E1H4H
J'0—/\JL COE H3IMRE (TR —EBITFHRHR)

Arrival date: January 4, 2012
G-COE Researcher (Institute of Advanced Energy)

The current energy system is far from sustainable. Multiple scientific approaches are pursued to provide energy that
mankind requires and at the same time reduce greenhouse gas emission, in which Global Center of Excellence (COE)
program actively gets involved. From January 2012, I join the program as a postdoctoral researcher to work on the solar
energy research with Professor Takashi Morii.

Solar energy represents a continuous clean power source. Recent progress in the scientific researches provided
profound insight into the mechanisms of the molecular machinery of the photosynthetic apparatus. It is now possible
to learn from Nature how to harness solar energy for sustainable production of primary energy carriers and necessary
materials. The natural photosynthetic system is composed of the antenna system, reaction centers for charge separation,
and catalytic units. Clearly, de-novo design of artificial photosynthetic architectures will require integration of these
processes into a functional assembly. Nucleic acids and proteins are versatile components of the fundamental biological
assemblies including the photosynthetic system. Understanding and clarification relationship between structural aspect
and function of natural components will provide novel "parts" for the artificial photosynthetic assembly.
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One of my research projects focuses on the strategy to construct biomacromolecules with catalytic function. Our
modular strategy permits facile preparation of biosensor with tailored characteristics by a simple combination of a
receptor and a signal transducer. The ribonucleopeptide (RNP) is an essential scaffold which consists of the structure of
Rev Responsive Element (RRE) RNA and a Rev Peptide complex. The RNP scaffold provides a variety of receptors through
in vitro selection. N-terminal modification on the Rev peptide enables functional transformation of a RNP receptor to a
fluorescent sensor. The modular RNP scaffolds not only permits a stepwise construction of fluorescent sensors, but also
would be applicable for artificial enzymes A tailor-made enzyme, which consists of an RNA subunit possessing a well
defined substrate binding site and an active site introduced through the Rev peptide would catalyze a chemical reaction.
My research will incorporate a functionally customized Rev peptide, which is synthesized by introduction of a natural
or unnatural reactive center to the Rev peptide, to RNP receptors in mimicking the function of ATP hydrolysis. Those
interesting candidates for conceptual validation in tailor made enzyme will give us an important insight on construction
of novel functional biopolymers, which are the necessary "parts" for realizing the artificial photosynthesis system.

(i) Fluorophore Q

randomized Modification
nucleotides
Substrate | //
0 Fluorescent RNP
In vitro receptor
selection
RNP library RNP

receptor

(ii) Active-Site
Modification

RNP-based enzyme

Figure 1. Schematic illustration shows the stepwise molding strategy to construct ribonucleopeptide (RNP) enzymes.
Randomized nucleotides are introduced to the RNA subunit of the REV-RRE complex. RNP receptors were selected
through in vitro selection. In the stepwise molding, (i) the N-terminal modification of the Rev peptide facilitated
construction of fluorescent sensors, while (ii) introduction of an active-site to the Rev peptide converts the RNP
receptor to an RNP-based enzyme.
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#E - H%ESH / Education and Research Activities

247 4 —JVNZEE / 2nd Field Practice for Students in 2011

PR 2345 11 H 24 H~ 25 H, 247« —)V RFEE G 98E) L LT, 21 #40 G-COE 4R, BvasE/S) (BR)
RERFF13ERERT (IR KBS BT &2 5 TIS (3) HAJE T FIRFSEh FERAS - mndth a5 8 TR A Cw ) (8
HIREET) 2L L,

As the second field practice in 2011, twenty-one G-COE students visited Ohi Nuclear Power Plant (Kansai Electric

Power Co., Inc, Ohi-gun, Ohi-machi, Fukui) and Prototype Fast Breeder Reactor Monju (Japan Atomic Energy Agency,
Tsuruga, Fukui) on November 24-25, 2011.

1. BAWEITMER SRR T NFEFRTD T « — )V FEH
Field Practice at Nuclear Power Plant, Kansai Electric Power
Co., Inc.

FLEINE/ Program
(1) RERJEFIIFEEFD R

Guided tour of Ohi Nuclear Power Plant
(2) T IFEEOL R & HRESE

Lecture on safety measures for Nuclear Power Plant

(3) TRz N Pie
‘ . e 114 118 24
Discussions s MES) KEREH 2 \|
Th-rs=s-s60 FHLWEE

& - KRR F I 3EEFPREEATIC T
Group photo in front of PR building at Ohi Nuclear
Power Plant, Kansai Electric Power Co., Inc.

2. (M) HAJE T IWTFE RS - e a5 A (B A L)
TD7 4 —)V FFH
Field Practice at Prototype Fast Breeder Reactor Monju

FENE Program

(4 AL KRTT MUY LHHER R
Guided tour of Monju and Training Center for Na
Handling

(6) &AL w DZENHR L ARENE
Lecture on safety measures for Monju

(6) HHzH

Discussions

HALODPREE(TLY—XTIT)RICT
Group photo in front of PR building (MC Square) at
Monju, Japan Atomic Energy Agency

HEE AT =)V FRBZIMT BICHT D BB TR O HAR T IR SRS O B fR#
ICREBMFRCAD X LTz, TTIEHOEEZRLET,

Acknowledgement: We deeply grateful to stuffs in Kansai Electric Power Co., Inc. and Japan Atomic Energy Agency
for their kind cooperation for this field practice.
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CNETRMBUL-ERE - gL~ b / Reports of Past Events

JSPS- ZEF BB 045 5 L / JSPS Invitation Program for East Asian Young Researchers

FRR 23 4E 9 H 26 HAS 10 A 26 HISH I T, JSPS DK 23 L FHIZA SRS W7 V7 Bikai#s
MENS O] iIc kb, AR T7, T40VEY, ZALE, XL—27 D 4 HENDS 5 HOETFWTREZH
BLUE Lz, ATV I L TABORERE) B2 IE L7 7 GFMAERR) L#fTH. HmE 7 o7 i
FRAMARZBR D I—T 43— 3 O &, TR, T3x)VF—R2EZeR, T3V F— BT 228,
EEEWIZERIO 5 R OEHE 07 S LTH D, FERENREICD - THE T V7 HIcB W TH > TE /12
Ty N T—=27IEH LT, R¥E ASEAN FEED by 777 5 AOWIREERBICHTE T % £ FiigtE Oz k4
Tl Fle TA\BOREMRE] L WO FIGALBHEDE L TOT AT Iv I A 22T 4 DFRICET %
TEEEAMNELTVWET, T05T LEKT 22 40 ASEAN FEED 5 OF THIZEE 24X 570 HEHEEE L. fEA
WFZe. A, EESEN CIC AR EERICITOE Uiz, A G-COEICRET 27EHI T, 9 A 26 HICAREBER
PR EOFI OB D%, KIEER (ZX)VF—BT A0 OT TS LA X AN TbnE Lz, £z,
JNRB#EEFE (G-COE VU —&—) DD, Tx)VF—FRAMAROmMrE 2T 0E L, 9H 27 H, 28 H
ICIFHEBE T S PICTRME S N5 2 B TAE EEE S VRV Lcshn L., i< 29 HIZRBIEMIZEATE OB 7% [E <
i, TS IET VI BT AMAFTOMIEE LA ZITOE Lic, Z0%. TNZNEET 2HAEICA
O, BARFZEEITS L& bic, 10 A3 HIKE SV =y 7, BlREHORPZ, 10 A 7 HICIEEEBR AR IR
BRATNDRZ 2T 0E Uiz, E5I1C, 10 H 8 HA'S 10 H X THisE 7 F I THifiE X 7z The second International
Conference on Sustainable Future
for Human Security (SustaiN
2011 i€ ZhnL. 5 %AW
HERITOE Uiz, @ fmicsk:
KZATORRD E B ILFEI LIS DN
T, afmmZzERE Lz, THUIHRTE
Bk L TIrbNTE D, BTt
B TOIIE 0y 8T — 7 DR
TETVEXT, SRIEFEERFDE
FWRA BN O 55 EZ B
FLTVET,

AT0TT ME T3 IVF—D L
TN TR, Rl e 4R
. Bfa K-, BYYEE WO Bl
TEFFIC ASEAN GEEICB W T HE L
725 TV BB DOV THRATRA]
e ETFMTRED R Y N T — T
VIAHNZAELTED., g,
SLREVDEH o760, it
HRECH D . KIEEAND D IILE
TNTVET,

JSPS young researchers gathered on 2nd SustaiN 2011 Poster Session

Five young researchers, one from Indonesia, Philippines and Thailand and two from Malaysia, were invited from 26th
September to 26th October, 2011 by the JSPS Invitation Program. On 26th September after the welcoming ceremony by
Prof. Takeshi Yao (G-COE Leader) they visited some laboratories in Yoshida campus, and on 29th September visited IAE
and welcomed by Prof. Yukio Ogata (IAE Director). They also attended IAE symposium (27-28th September, 2011) and
SustaiN 2011(8-10th October, 2011) both held in Ohbaku Plaza, Uji Campus. During SustaiN conference some of the
paper from them has presented together with some other young researchers from Graduate School of Agriculture under
the special session of JSPS young researchers.

Apart from visiting laboratories and attending conferences/symposium, they also visited Panasonic and Kansai
Electricity Company (KEPCO) in Osaka. During their stay, they has started feasibility studies work for renewable energy
potential and energy status in South East Asia, also some discussion on research collaboration for sustainable energy
system in some underdeveloped countries in the region (Lao PDR and/or Cambodia).

-13-



SustaiN 2011 / The second International Conference on Sustainable Future for Human Security

SRR 23 210 H 8 A5 10 HICH T T, The second International Conference on Sustainable Future for Human
Security (SustaiN 2011) Z#REFIRF v Y RNAWEET THICT, AV FRU 72 ma L O THMELEL
Too BT, TX)VF— LB, BRI ORHE T REZRE0 T & IRERTTEL. Rl ie/e e, ARKEE. BIRAOD
AT - DT a—F, TR BB T HBICh e DR REM b Lic, 3 HROEHT 13 4
200 4L EOZhnhd b GERE N 115 O e 15 fFORAZ—REMTON TR G mNLbENE L,
AREZERIT 2010 FFOH 1 MISFRICH [ ZHZITONIZEDTH D, KIEFEFICEHMZ T EL TV T,

All the participants during first day of the conference

Following the success of the first International Conference on Sustainable Future for Human Security hosted by
Indonesian Student Association and co-hosted by G-COE Energy Science in 2010, the second Conference in this year
was held during 8-10 October, 2011 and has 7 topics consist of Energy and Environment (EnE), Sustainable Cities and
Rural in Tropical Hemisphere Countries(C), Sustainable Agriculture (A), Natural Hazard (NH), Molecular and Genetic
Approaches in Human Diseases Management (ED), Advance Technology (AT) and Social Science (S). The second
SustaiN 2011 attracted many young scientists from more than 13 countries and almost 200 extended abstracts have
been submitted. After peer review process, 115 researches had been accepted for oral presentation and 15 for poster
presentation.

Prof. Takeshi Yao on the Opening Ceremony,
by playing the Indonesian traditional music
instrument (angklung).
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EEEE S R ) L / Industry-University Cooperation Symposium

SR 23 412 H 15 Hy 5887 VY USRS G S 9) 1T, FEAEEES VR YT L2 L £ L,
16 troffits — ik, BHEOME, HHROZEIICHSINIEZEDT, BEOMPRFICNASEDT LR, A—I—7&
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DA = L TWVET,

On December 15th, 2011, we held the Global COE industry-university cooperation symposium at Kyoto Terrsa (Kyoto
Citizen’s Amenity Plaza), where we got 75 participants from companies, many were manufacturing industries, research
organizations and universities. The program was composed of two parts: presentations by invited speakers and seeds
presentations by the members of departments engaging in the G-COE program. As the invited speakers, Executive Vice-
President of Kyoto University, Emeritus Professor Kiyoshi Yoshikawa made a presentation entitled “Recent examples of
industry-university cooperation in the field of life science and medicine at Kyoto University”, and Corporate Advisor of
Energy Solution Business Promotion at Panasonic Corporation, Dr. Junji Nomura made a presentation entitled “Activities
of new Panasonic Group aiming at an environment innovating company”. At the seeds presentations, 16 investigations
were presented as seeds by oral at first and then by poster at the booths. Active discussion and information exchange
were conducted. A cooperation with a company started from this symposium.

SERDAINY POSEAN / Announcement

£ A MEEES KTy L/ The 4th International Symposium

95 4 [0 G-COE FEFEY Y RIY LB 24 4 5 A 2223 H. A FENAZICTRMT 3 TETT, HilfdEdE
O FEBEEE & BIENIR Y S A X=X BT L)ty v g VCIS, G-COE = hEEIC K B RAR—HEE
TVET, ZLOHEHROTSINZBRHBHLTBL X7,

The 4th G-COE International Symposium will be held in Bangkok, Thailand, May 22-23, 2012. The symposium is
followed by the last year's one and will consist of invited talks, research clusters as well as poster presentation of G-COE
unit students.
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G-COE BS:EHERMD 437t / Publication of G-COE program

Zero-Carbon Energy Kyoto 2011 (Edited by Takashi Yao, Springer, March 2012)

2011 F 8 H 18 ~ 19 HICHEY ¥ a W R¥#ICT

B NE Lo 3 S VRO Lo Tny — [

7 4 ¥ 7 A (G X#) [Zero-Carbon Energy Kyoto

2011: Special Edition of Jointed Symposium of Kyoto

University Global COE "Energy Science in the Age TakeshiYao Editor

ot Mg s s v, |G

pringer z -4-431-

53909-4; e-ISBN 978-4-431-54067-0) En,erg,y KYOtO 201 1
Special Edition of Jointed Symposium
of.Kyoto‘University Global COE "Engrqx

Zero-Carbon Energy Kyoto 2011: Special Edition of Zﬁ.'i?\‘jﬁﬁ"u‘,',}ifﬂﬁ%ﬁ'z"fa'W‘"""“g

Jointed Symposium of Kyoto University Global COE

"Energy Science in the Age of Global Warming" and Ajou

University BK21, the Proceedings of 3nd International

Symposium of Global COE Program held in August 18-

19, 2011 at Ajou University, Korea, has been published

from Springer (ISBN 978-4-431-54066-3; e-ISBN 978-4-

431-54067-0).
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