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2. MRHBEEHY

2 -1 HEITH
Yo ¥ —BTLEE 34 OYEMMICR T AMEIEE & LL T IZRE T,

i = Bh¥

FFEM (2018.10~2019.3)

1. A. Faridi, Y. Sun, Y. Okazaki, G. Peng, J. Gao, A. Kakinen, P. Faridi, M. Zhao, 1. Javed, A.W. Purcell,
T.P. Davis, S. Lin, R. Oda, F. Ding, P.C. Ke, 2018. Mitigating human IAPP amyloidogenesis in
vivo with chiral silica nanoribbons, Small, 14, 1802825 (& Fif)

FFmX (2019.4~2020. 3)

2.T. Yasuda, Y. Maeda, K. Matsuzaki, Y. Okazaki, R. Oda, A. Kitada, K. Murase, K. Fukami, 2019.
Spontaneous symmetry breaking of nanoscale spatiotemporal pattern as the origin of helical
nanopore etching in silicon, ACS Appl. Mater. Interfaces, 11, 48604-48611 (ZFiH)

3. H. Tobata, K. Nagashima, Y. Okazaki, T. Sagawa, 2020. Chiral stacking of cyanine or porphyrin as
cationic fluorescent dyes in the presence of anionic polysaccharide of hyaluronic acid, SN Applied
Sciences, 2,253 (&#HA)

4.Y. Maeda, T. Yasuda, K. Matsuzaki, Y. Okazaki, E. Pouget, R. Oda, A. Kitada, K. Murase, G. Raffy,
D.M. Bassani, K. Fukami, 2020. Electrochemistry Communications, 114, 106714 (& #Hi4H)

FFRiMX (2020. 4~2021. 3)

5.D. Dedovets, B. Martin, Y. Okazaki, T. Buffeteau, E. Pouget, R. Oda, 2020. Hierarchical chirality
expression of gemini surfactant aggregates via equilibrium between chiral nucleotide and non-chiral
mono-anions, Chirality, 11, 48604-48611 (£ &)

6.N. Ryu, T. Kawaguchi, H. Yanagita, Y. Okazaki, T. Buffeteau, K. Yoshida, T. Shirosaki, S. Nagaoka,
M. Takafuji, H. Thara, R. Oda, 2020. Chirality induction on non-chiral dye-linked
polysilsesquioxane in nanohelical structures, Chem. Commun., 56, 7241-7244 (#FHiH)

7.P. Liu, W. Chen, Y. Okazaki, Y. Battie, L. Brocard, M. Decossas, E. Pouget, P.M. Buschbaum, B.
Kauffmann, S. Pathan, T. Sagawa, R. Oda, 2020. Optically active perovskite CsPbBr3 nanocrystals
helically arranged on inorganic silica nanohelices, Nano Lett., 20, 8453-8460 (& FHiA)

8.J. Gao, Y. Okazaki, E. Pouget, S. Nlate, B. Kauffmann, F. Artzner, T. Buffeteau, R. Oda, 2021. Slow
kinetic evolution of nanohelices based on gemini surfactant self-assemblies with various
enantiomeric excess; chiral segregation towards racemic mixture, Materials Chemistry Frontiers,
DOI: 10.1039/d0gm00989j. (&K FHiH)

9.T. Harada, H. Yanagita, N. Ryu, Y. Okazaki, Y. Kuwahara, M. Takafuji, S. Nagaoka, H. Ihara, R. Oda,
2021. Lanthanide ion-doped silica nanohelices: helical inorganic network acts as chiral source for
metal ions, Chemical Communications, DOI: 10.1039/D1CC01112). (&#HifA)

ZZ& (2018.10~2019.3)

1.R. Oda, E. Pouget, T. Buffeteau, S. Nlate, H. Thara, Y. Okazaki, N. Ryu, “A tale of chirality transfer,
multi-step chirality transfer from molecules to molecular assemblies, organic to inorganic materials,
then to functional materials”, Molecular Technology, Wiley, (eds. H. Yamamoto and T. Kato), Vol.
3: Materials Innovation, Chapter 6, pp. 107-136, 2019.

2. H. Ihara, M. Takafuji, Y. Kuwahara, Y. Okazaki, N. Ryu, T. Sagawa, R. Oda, “Molecular web for
chiroptical functionalization of polymer”, Molecular Technology, Wiley, (eds. H. Yamamoto and T.
Kato), Vol. 4: Synthesis Innovation, Chapter 11, pp. 297-338, 2019.

ZZE (2019.4~2020.3)

3.PHEERE, mEa. SRR, MRS A ET ) 7 7 oS — EOBERER B~ D IS T

TS T 7 AN DIGE - WILEAEIEFLL, PR s, HBIE T/ 77 A4 /3=D
TV 7 hr=7 258 TOISH, & 6Hi. pp.329-339, 2019.
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EZE (2020.4~2021.3)
A=Y

FaFEF& (2018.10~2019. 3)

1.Y. Okazaki “Induced chirality of monoatomic anions for circularly polarized luminescence” The 4th
IROAST International Symposium, Kumamoto, Japan, January 2019. (Invited)

FEFEFK (2019.4~2020. 3)

2.Y. Okazaki “Crystalline-state lipid bilayer-based nanohelices for chirality induction and transfer”
2nd Nucleation & Growth Research Conference (NGRC2019), OP-20, Kyoto, Japan, June 2019.

(Oral)

3. [if]IFF &, B. Thierry, O. Reiko. #EE®k, )W, FREE [ZEEX T VT A {5ZOTHD
DAERENY VT BHEDOBRAFE ) % 68 [y FERFIRKRE. 114, KB, 2019 4 5
A (AEH)

4.P. Liu, Y. Okazaki, E. Pouget, T. Sagawa, R. Oda [Asymmetric Optical Properties of Perovskites
CsPbBr3 Nanocrystals after Oriented Attachment on the Surface of Silica Nanohelices] # 68 [Al15
OFFRERRE, 114, KRBR, 20194E 5 1 (08H)

5.Y. Okazaki, N. Ryu, T. Buffeteau, E. Pouget, S. Nlate, T. Sagawa, H. Thara, R. Oda “Detection of
chiralized monoatomic anions using molecular assembled nanohelices as UV-transparent chiral
template” Chirality 2019, Bordeaux, France, July 2019. (Oral)

6.N. Ryu, T. Harada, S. Nagaoka, Y. Okazaki, R. Oda, M. Takafuji, H. Thara “Chirality induction in
rare earth—silica nanohybrids prepared by templating amphiphile-dye supramolecular assemblies”
Chirality 2019, P116, Bordeaux, France, July 2019. (Poster)

7.M. Nakaya, Y. Okazaki, J. Gao, T. Sagawa, R. Oda “Chiral gold nanoparticles synthesized in chiral
nanospace constructed by molecular assembled nanohelices” Chirality 2019, P90, Bordeaux, France,
July 2019. (Poster)

8.K. Yoshida, M. Kaziwara, Y. Okazaki, J. Lacour, L. Véronique, F. Zinna, S. Neso, V. Ravaine, R.
Oda “CPL switching system utilizing microgel of pNIPAM functionalized by Ru(bpy); and
phenylbornic acid” Chirality 2019, P154, Bordeaux, France, July 2019. (Poster)

9.Y. Okazaki “Induced chirality of monoatomic anions detected by middle UV-transparent molecular
assembled nanohelices” Symposium on Exploring Broadband Energy Science 2019, Kyoto, Japan,
June 2019. (Oral)

10. [ & 4 B R, T. Buffeteau, E. Pouget, 4% %, &)1l M. /NH &1 [ T8EE5T
NY I AERFRET DT =4 ~OX T VT 4 FHk) | 5 80 [EL MK
A= 192-E207-1, JEfEE, 201949 H (HEH)

11. EP%Q HOR, [HiRF 5. J. Gao. E. Pouget, ¥4 &, &)1 ¥, /NH BT [TV IgEINT

DFEET ANV I ZPTHER L& T /K DOx T V7 ¢ ORI . 25 80 BIISHY
PSRRI S, 20a-E317-6, dL#giE, 20194F 9 A (1EH)
=FF*k (2020.4~2021.3)
. HE EAk, iR . E. Pouget, ik @k, K BY . R. Oda, (MR f#fE 1567 10 FEEK
ERWTCEMEY T =05 H-2a ROk |« F 69 RIS FHAERE, @i, 2020 4 5
H (K25 —)
13. Y. Okazaki “ Chirality induction from nanohelix to monoatomic ions, molecules, and

nanoparitcles” 6th International Symposium on Engineering and Society in Energy Science
(ISESES2020), 21, Kyoto, Japan, October 2020. (Invited)

;
#%&L

1. 1)& 30 ﬁf” WHKREFMREAZ— T v 7TH I AU ) hEFEEE T DT
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2.5k 31 AR B se B Biak . A g GREEE 5 19K15376) [~V Bt/ Uh
ZJFE 45 —RITRRFE I 2 LB L LA WEBAE R T B O AR IR - S FnoT4E 4 H
~SRA43 H (FRARERE)

3. ER RS WFgE R EdE S 2E . SPIRITS2020 (e F B A 1E T 5 85t r L ¥ —
ZEHAEE I ORI AT 7= [E BRI el s A ) W - SF 24 4 A~SFfn 443 H (WF2E(R
FH)

4.5F0 2 FEE Bl Bk, EERILEFFEINSE LS (ERRELEFZEsEE B) ) GRE
F: 20KK0122)  THEZER N — TR b S & & T Vo b S o E R EEE - ghaafze) 83
M SF 2410 H~Sf 643 H (BF3eoE)

B B SEBK

FERMX (2020.4~2021.3)

1. C.Qu, K. Ito, K. Kashimura, T. Mitani, T. Watanabe, 2020. Directly microwave-accelerated cleavage
of C-C and C-O bonds of lignin by copper oxide and H,O>. ChemSusChem. 13, 4510-4518. (&7t

)
2. C. Qu, S. Ogita, T. Kishimoto, 2020. Characterization of immature bamboo (Phyllostachys nigra)
component changes with its growth via heteronuclear single-quantum coherence nuclear magnetic

resonance spectroscopy. J. Agric. Food Chem. 68, 37, 9896-9905. (& #HiH)
=E
AL
FaFxK (2018.4~2019.3)
1.C. Qu, K., Ito, T., Mitani, K. Kashimura, T. Watanabe [ Analysis of microwave effects cleaving

covalent bonds of lignin substructures by copper oxide-peroxide reaction | . 5 63 [E] U 7 = Ff
A, MR 20184F 11 H 1 H

FaFxK (2019.4~2020. 3)

2.C. Qu, K. Mikame, Y. Ohashi, H. Nishimura, S. Sugawara, K. Koike, T. Watanabe “Production of
natural UV-absorbing agent from degraded lignin by microwave heating”, International Symposium
on Wood, Fiber, and Pulping Chemistry, C-14, September 9" — 11", 2019, Tokyo, Japan

3. BR DU S, = AGE, BEAY BB, ) FER] TU 7= b o= ) A pERR L Bt
WRALIKSESOSIZ BT D~ A 7 v R R OfAT )« 25 13 [\l B ARG = 1L X —I5H
FRVURT T A ST 20194

4. FrA EZE, B A, B BR IR BERE T2V B ) UERAXFAM O~ A 7wl B iE]
The 28th Japan Energy Symposium, online. 2020 4F

FRFEXK (2020.4~2021.3)
5. C. Qu, S. Ogita, T.Kishimoto “Characterization of bamboo (Phyllostachys nigra) cell suspension

culture lignin by HSQC-NMR analysis”, the 65th Japan Lignin Symposium, online.
6. C. Qu, K. Kashimura, T. Mitani, N. Shinohara, T. Watanabe “Thermal distribution analysis of
microwave-assisted woody biomass degradation in a copper oxide-peroxide reaction system”, The

28th Japan Energy Symposium, online.

|
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=20 S FHENH

F R (2020. 2~2020. 3)

1. M. Takada, R. Chandra, J. Wu, J. Saddler, 2020. The influence of lignin on the effectiveness of a
chemithermomechanical pulping based process used to pretreat softwood chips and pellets prior to
enzymatic hydrolysis, Bioresource Technology, 302, 122895 (& #ifA)

2.K.H. Kim, Y. Wang, M. Takada, A. Eudes, C.G. Yoo, C.S. Kim, J. Saddler, 2020. Deep eutectic
solvent pretreatment of transgenic biomass with increased C6C1 lignin monomers, Frontiers Plant
Science doi: 10.3389/fpls.2019.01774 (&K FHiH)

FFRiMX (2020. 4~2021.3)

3.J. Wu, R. Chandra, M. Takada, P.D. Rio, K.H. Kim, C.S. Kim, L. Liu, S. Renneckar, J. Saddler, 2020.
Alkaline sulfonation and thermomechanical pulping pretreatment of softwood chips and pellets to
enhance enzymatic hydrolysis, Bioresource Technology, 123789 (& #t4H)

4.X. Han, R. Bi, H. Oguzlu, M. Takada, J. Jiang, F. Jiang, J. Bao, J. Saddler, 2020. Potential to produce
sugars and lignin-containing cellulose nanofibrils from enzymatically hydrolyzed chemi-
thermomechanical pulps, ACS Sustainable Chemistry & Engineering, 8, 14955-14963 (&3¢ 4H)

5.J. Wu, R. Chandra, M. Takada, L. Liu, S. Renneckar, K.H. Kim, C.S. Kim, J. Saddler, 2020.
Enhancing enzyme-mediated cellulose hydrolysis by incorporating acid groups onto the lignin
during biomass pretreatment, Front. Bioeng. Biotechnol.,
https://doi.org/10.3389/fbioe.2020.608835 (#FHiH)

6. M. Takada, J. Saddler, 2020. The influence of pre-steaming and lignin distribution on wood pellet
robustness and ease of subsequent enzyme-mediated cellulose hydrolysis, Sustainable Energy &
Fuels, 11, 10.1039/d0se01229g (& #HiA)

7.X. Han, R. Bi, V. Khatri, H. Oguzlu, M. Takada, J. Jiang, F. Jiang, J. Bao, J. Saddler, 2021. Use of
endoglucanase and accessory enzymes to facilitate mechanical pulp nanofibrillation, ACS
Sustainable Chemistry & Engineering (& #tH)

8.R. Bi, V. Khatri, R. Chandra, M. Takada, D.V. Figueroa, H. Zhou, J. Wu, D. Charron, J. Saddler,
2021. Enhancing Kraft based dissolving pulp production by integrating green liquor neutralization,
Carbohydrate Polymer Technologies and Applications, 2, 100034 (Z5¢H)

22

AL

FaFxK (2020.4~2021.3)

1.X. Han, R. Bi, H. Oguzlu, M. Takada, J. Jiang, F. Jiang, J. Bao, J. Saddler “Production of lignin-
containing cellulose nanofibrils (LCNFs) and sugars from bleached softwood chemi-
thermomechanical pulp”, 32nd International Mechanical Pulping Conference, Vancouver, BC,
Canada, June 7-10 2020

2.J. Wu, R. Chandra, M. Takada, K.H. Kim, C.S. Kim, J. Saddler “ Repurposing a chemi-
thermomechanical pulping (CTMP) as a pretreatment “front end” for a potential wood based
biorefinery”, 32nd International Mechanical Pulping Conference, Vancouver, BC, Canada, June 7-
10 2020

3.M. Takada, J. Saddler [Potential of pellet from steam pretreated softwood as a feedstock of enzyme-
mediated bioconversion | , & 29 [A] H A= R /L F—222 K2, August 3-4 2020, ik (B EHEH
b o TIEAL)

4.M. Takada, “The influence of lignin distribution and structure on enzyme-mediated bioconversion of
woody biomass”, 6th International Symposium on Engineering and Society in Energy Science,
Kyoto, October 15 2020 (Invited)

5.P. Lin, S. Meng, E. Ahmadi, S. Zhang, M. Takada, K. Ishihara “An impact of COVID-19 on energy
consumption in Japan and energy system fitting to the new lifestyle”, The 11th International
Symposium of Advanced Energy Science, September 15-16 2020, Online

6.P. Lin, S. Meng, E. Ahmadi, S. Zhang, M. Takada, K. Ishihara “An impact of COVID-19 on energy
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consumption in Japan and energy system fitting to the new lifestyle”, Zhejiang-Kyoto-Ajou Joint
Symposium on Energy, December 1 2020, Online

7.5 H B, B G, AR BERE T 7 OBEER A Y ) — AR A 7= @O F R
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|
ik
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BSR2E 10 A~ 443 3 (WFRER)
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#&t (2018.3~2021.3)
#z2.1 wBUXF—HIHEOHRY., TR X OWEEES O
(5Fn 34F 3 H 31 BEIE)
B == FRRE W e &S
19 3 26 7

EfffE. ZESEHRXBIZDOT

[EIFR I 164

IEF OFTEMFEHEBIT 7 [E 1388, University of Bordeaux (France), CNRS (France), Monash
University (Australia), Tongji University (China), Solvay (France), Technische Universitit Miinchen
(Germany), Université de Lorraine (France)) , University of British Columbia (Canada), East China
University of Science and Technology (China), Korea Institute of Science and Technology (Korea),
State University of New York College of Environmental Science and Forestry (NY), Joint BioEnergy
Institute (CA) Lawrence Berkeley National Laboratory (CA))

PSR CI5H (O BEERFETFA  4H)
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22 HEIFTH
221 EERIRILXF—FEI—X (ESC) IZHIT5#E=

AR FL, A2 1 SR 2 5T NT TICHRFE 2 38 Le TEEMEHLA
Bl (RFPOEBbOTDDOXRy MU — 7 EpERZE) | @ 72— 13 0] Ol
RRFO—D2Thb, TOHFED—RL LT, =X —FFMERNICEE= 2L —FF =
— A (International Energy Science Course, IESC) 23BHERX S41, SGHEMFEEIC L D XEK TR
BWTHAKGEL TR, JAWHEEF2 O =)L ¥ — - BREEREICHR Y A FEH R @3 25 A8
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BT A LT, B X —EEHAIC L 2R TO#RE R L T D,

F2.2 YUFHRHICEF—SEHED FEE L ZIESCHETF H —&

e FER 4 e LS
2019 4Ef - | Applied Chemistry for Biomass Conversion Hh B RrEBh# B+ 1 - 2|4
%4 Polymer Chemistry for Energy Science IRy 2 Bh# B+ 1 - 2E4E
Applied Chemistry for Biomass Conversion W AR - v
: NN FiE Et1-2
OIS R 2 B "
2020 4% - : ‘
% Polymer Chemistry for Energy Science fiF 2 Bh# EBt1-2m4%
PR
Renewable Energy: Present and Future EH Bl REEBhE %i 1~§ Ei

2 - 2 2 Winter Seminar

Winter Seminar & X, AUN (ASEN University Network) I RFOFHFAE2 0~ 2
SA4ZEFE1IAO2EAIC2 HMREZ AN CEEtI S —%2F it 270774 1
Winter Seminar on Human Security Development (HSD) and Energy Science] T&H 5, [A
M OLZERERFEHEAT L=y ] FEO—EEL LT, FERBIEL Y A
BR CISHHROKRESAENREL R->oTEHN LTI ORI R T T A THY | 20204
T8EHLRD, TAHORERERBEEEZHT~= v b LiX, H24-H28 [RZFD
SR b FE ) (BRI S e TAMOLRRERI L BIE LA T BT 5
MAMEBR T 7 7T LOME] 2FEfT H7DIfEbhica=y b Th D, HI0FE
RTMHMEE LTI T L. HIILRIZBIMRER CHEESE AR bR b=y M5
L TWer vl I AEfft L C\nb, ==y M&TH4IX, Winter Seminar®5# 5% 13—
INF—RFEHEONRTZHLICED LN TEL DD, =X —FF2mL T I
ANHOZELRIERSE) # BT LW BERGWVIIER LIS WD 2 Lnb | 20204
725 (% Human Security Development (HSD) through Energy Science] (24 L CHED T
W5,

# 2.3 YEMIMIC IR S 4172 Winter Seminar — 5

AR M PH R SR

Z | =0
] E

Winter Seminar on Human Security Development | 519 4 | H15H~25H S
(HSD) and Energy Science (Winter Seminar 2019) i 184 1

Winter Seminar on Human Security Development | 506 4 | H 14 A~24 A S
(HSD) and Energy Science (Winter Seminar 2020) & 254 o

Winter Seminar on Human Security Development
(HSD) through Energy Science (Winter Seminar 20211 H12H~22H [ 324 | 6%
2021)
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# 2.4 Winter Seminar 2019 (20194E1H 15H~25H) O 1 7/ 5 A

Date Time Schedule Lecturer
2019/01/14 (Mon) Arrive in Japan National holiday in
Japan
09:00 Meet at hotel lobby
09:45-11:00 | Opening Ceremony, Orientation Prof. ISHIHARA Keiichi
11:00-12:00 | Campus Tour
2019/01/15 (Tue) 13:30-15:00 | Lecture on Solar Energy
15:00-16:00 | Discussion Prof. SAGAWA Takashi
17:00 Welcome Party
9:.30-1 1:90 I[_;e':cture on Global Energy Situation Prof. OGAKI Hideaki
2019/01/16(Wed) |—00-12:00 | Jiseussion
13:30-15:00 | Lecture on Energy Efficiency Prof. ISHTHARA Keiichi
15:00-16:00 | Discussion ot etieht
9:30-11:00 | Lecture on Hydrogen Energy . .
11:00-12:00 | Discussion Prof. KAWANABE Hiroshi
2019/01/17 (Thu) 13:30-15:00 | Lecture on Light Energy Assistant Prof OKAZAKI
Conversion Technology Yutaka '
15:00-16:00 | Discussion
Field trip I
Maishima Incineration Plant
2019/01/18 (Fri) 8:00- The Osaka Museum of Housing and
Living
Osaka Gas Co., Ltd.,
Field trip II:
2019/01/19 (Sat) 9:00- Japanese cultural experience
(Kimono, Tea ceremony, etc.)
9:30-11:00 Lecture on Biomass conversion '
11:00-12:00 technology Assistant Prof. QU Chen
2019/01/21 (Mon) i i Discussion
13:30-15:00 | Lecture on Biomass Energy
15:00-16:00 | Discussion Prof. KATAHIRA Masato
2019/01/22 (Tue) 9:30-15:00 ]\Ehiljrrliyhé(l)nd Sustainability Associate Prof.
15:00-16:00 P . MCLELLAN Benjamin
Instruction for Group Presentation
9:30-11:00 | Lecture on Wind Energy Associate  Prof. OGATA
2019/01/23 (Wed) 11:00-12:00 | Discussion ' Seiichi
13:30-15:00 | Lecture on Energy Grid Prof. SHIRAI Yasuvuki
15:00-16:00 | Discussion ) v
9:30-11:00 | Lecture on Energy Storage Associate  Prof. TAKAI
11:00-12:00 | Discussion Shigeomi
2019/01724 (Thw) 1 713.30.15:00 | Debate
15:00-16:00 | Group Work for Presentation
9:30-12:00 Group Wprk to Finalize
Presentation
2019/01/25 (Fri) 14:30-16:30 | Group Presentation
17:00- Farewell Party

2019/01/26 (Sat)

Leave Japan
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# 2.5 Winter Seminar 2020 (20194E1H 15H~25H) O 1 7/ 5 LM

Date Time Schedule Lecturer
2020/01/13 (Mon) Arrive in Japan
9:00 Meet at hotel lobby
9:45-11:00 | Opening Ceremony, Orientation Prof. ISHIHARA Keiichi
11:00-12:00 | Campus Tour
2020/01/14 (Tue) 13:30-15:00 | Lecture on Bioenergy
15:00-16:00 | Discussion Prof. KAWAMOTO Haruo
17:00 Welcome Party
19 1:.3000-_1112:9000 Ilsfl:;zél;rses i(())rrl1 Global Energy Situation Prof OGAKI Hideaki
2020/01/15 (Wed) 13:30-15:00 | Lecture on Energy Efficiency Prof. ISHTHARA Keiichi
15:00-16:00 | Discussion o erient
9:30-11:00 | Lecture on Energy Storage Associate Prof. TAKAI
2020/01/16 (Thu) 11:00-12:00 | Discussion Shigeomi
13:30-15:00 | Lecture on Solar Energy .
15:00-16:00 | Discussion Prof. SAGAWA Takashi
Field trip I:
. i Nara, Y oshino power station
2020/01/17 (Fri) 8:00- Nara, Gose Purification Plant
Todaiji Temple
Field trip II:
2020/01/18 (Sat) 9:00- Japanese cultural experience
(Kimono, Tea ceremony, etc.)
2020/01/19 (Sun) Free day
9:30-11:00 | Lecture on Wind Energy Associate Prof. OGATA
11:00-12:00 | Discussion Seiichi
2020/01/20 (Mon) 13:30-15:00 | Lecture on Energy Grid Prof. SHIRAI Y i
15:00-16:00 | Discussion ol astyus
9:30-15:00 | Energy and Sustainability Workshop | Associate Prof.
2020/01/21 (Tue) 15:00-16:00 | Instruction for Group Presentation MCLELLAN Benjamin
9:.30-1 1:90 Le':cture on Biomass Energy Prof. KATAHIRA Masato
2020/01/22 (Wed) 11:00-12:00 | Discussion
13:30-15:00 | Lecture on Hydrogen Energy Prof. KAWANABE
15:00-16:00 | Discussion Hiroshi
9:30-11:00 Ifzzgslggy“ght Energy Conversion |, iictant Prof. OKAZAKI
202001723 (Thuy | 11001290 1 pidcussion Yutaka
13:30-15:00 | Debate .
15:00-16:00 | Group Work for Presentation Assistant Prof. QU Chen
9:30-12:00 | Group Work to Finalize Presentation
2020/01/24 (Fri) 14:30-16:30 | Group Presentation
17:00- Farewell Party

2020/01/25 (Sat)

Leave Japan
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# 2.6 Winter Seminar 2021 (20214E1H 120 ~22H) O~ v 75 A3

(27 A BillkE)
Date Time Schedule Lecturer
. . . . . Prof. Ishihara
202101112 (Tue 15:00-15:30 | Opening Ceremony, Orientation Prof. Kawamoto
ue
Lecture 1 : Global ASEAN
15:30-17:00 | Cocture 1 - Global and AS Prof. Ohgaki
energy situation
10:30-12:00 | Lecture 2: Energy efficiency Prof. Ishihara
2021/01/13 (Wed)
15:00-16:30 | Instruction for Group Presentation Assocciate Prof. McLellan
10:30-12:00 | Cecture 3:Light energy conversion |\ .ot Prof. Okazaki
technology
2021/01/14 (Thu) 15:00-16:30 | Lecture 4: Renewable energy Assistant Prof. Takada
16:30-17-30 Free time (ZOOM room will be set
for each Groups)
10:30-12:00 Expe.:rlenée of Japanese culture Mr.Taiki Namba
. (Origami) (KU student)
2021/01/15 (Fri) . . :
15:00-16:30 Quiz Tournament Assistant Prof. Okazaki,
) ' Qu, and Takada
2021/01/16 (Sat)
2021/01/17 (Sun)
10:30-12:00 | Lecture 5: Biomenergy Prof. Kawamoto
2021/01/18 (Mon) | 15:00-16:30 | ecture 6:Energy and Environmental 1 & . ¢ prof.Yabutsuka
Ceramics
16:30-17-30 Free time (ZOOM room will be set
for each Groups)
10:30-12:00 | Workshop Assocciate Prof. McLellan
2021/01/19 (Tue) 15:00-16:30 | Lecture 7:Hydrogen energy Prof. Kawanabe
16:30-17-30 Free time (ZOOM room will be set
for each Groups)
10:30-12:00 Lect'ure 8:Energy and Atmospheric Prof. Kameda
Environment
. . Mr.Seyed Mostafa
2021/01/20 (Wed) 15:00-16:30 | Campus Tour Mortazavi (KU student)
16:30-17-30 Free time (ZOOM room will be set
for each Groups)
10:30-12:00 Lectur'e 9:Encrgy Storage and Assistant Prof. Hwang
Batteries
Lecture 10: Biomass conversion )
2021/01/21 (Thu) 15:00-16:30 Assistant Prof. Qu
technology
16:30-17-30 Free time (ZOOM room will be set
for each Groups)
10:30-12:00 Final Preparatlon for Group Associate Prof. McLellan
Presentation (Group work)
2021/01/22 (Fri) 15:00-16:30 | Group Presentation (Group work) All teachers
16:30-17:30 | Closing Remark Prof. Ishihara

Prof. Kawamoto
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2-2-3 GCOER#HA BRIRLF—tIF— (JIL—THR)

GCOEfEtfAl B EE= X —k I — (FI—TH%E) L1k, 7T~ 84RED
T N—FITNTCO PRI v a v TR F RO C RIS (
PBL) (ZHEDL FERIC K B 7 v—T Mgt a ool 2y, BEFES TEREMICHK
SEORENOBEZHIE LTEMBIN TS, =R X —Rpifse sl ofd 1% s
PR BICERP N AR ER B TH D, GCOEY T U AEZBESMHYUHE HIZ L Ehi
SINDTN—TWERICBNT, ¥ X —FITHBITZOY R — FEITR-oTW5,
WEME RO E R SN NN T O T —~ & EE£ 2. 6 1 TRT,

#2.6 YUEHMIZE T HGCOERMFIE  EE=x X —EI ) — (VL —7
Wae) o7 N—THET —~—&

(&Fn 34 3 H 31 AELE)

| B TN—THRT —~ EEZERITBIT 5

A T N—THRHER

7 —~1: Smart grid development methods in smart
city projects in Japan

164, .7”“—7 2 : Study of plastic waste recycling and its 3k
impact on the environment

7 —~ 3 : Investigation of energy consumption of
household air-conditioner in Asian countries

7 — ~ 1 : Characterization of houschold energy
services in China, Egypt and Iran

164, 7 —~ 2 : Technology Options Towards a Green o/t
Island in Tsushima Japan by 2030

7 — ~ 3 : Primary energy supply and demand
analysis of Japan

7 —=1 : Study on the Influence of Gender Roles on
Appliance Purchasing Behavior of Urban Middle Class
in Developing Nations

7 —~ 2 : An impact of COVID-19 on

2020 | 104 | energy consumption in Japan and energy oft:
system fitting to the new lifestyle

7 — ~ 3 : Theoretical study in the future

shape of Japan's energy policy After
Fukushima 2011

2018

2019
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® fiiizk : IHAN— 2 DiEE - FEICHT RN
® Newsletter : &2 Z —DIE#E) 2 fHI L72IAESREC = = — A D g
O [AESRECH A = A H 7 = : B X —NEMET HIAESRECH A = AW 7 = DFEAT

@ LW AbESL kg, TRy

Flo, T ARNEE (4 - &) L LTHRy P N—UCfEREFR R LTS, [F
KT, AN ~DOREBELZEX L, HEETHRFESR L T 5, Bl EHRRBEICE D, EERIZ
ZIDDOBRESR L —IC K D AR— L R—U%EE L TW5D, FRIC, by 7 X—=cB# LT
WhHZ=a— AR Y7 T, B2 —OREHEEEE 2 Bl 0O ARm L TR Y, [FHEE
R T LRSS OR B AR ONGEHE. B33 (A ARGRE221, HEE1E) O==2—A |
By 7 B L, B, HHROIE - BEICEL X, FEHE., 774 30 —Z 0o A
MW+ IZBEE LTV 5,

32 Z—a—XLA—

B TIVT 4 7 ) —H ECEBR IR e 2 U2 7 a— L AMB R EOTEENT. FERRIC
RIGH L IRV IGDRE~DINRIEE L EE TH S, T TH 2 —TlE, FCAEmiT
TINIEE O —BRE LT, BLZ IR/ FOMET=a— AL X —%2RB{TLTVDH, ¥ IL
T4 7 U —=7n T AELBRPERERTAE R OME IR RS, ANV R LA
5D, EEORBRIZESS EHFICOVWTEE LR Z CTRRFICE LD TND, Yrr¥—nit
[FFIARE S U CHHEASNTEEBEORN 1T TnD, FITLIe=a—A L ¥ —IL,
TR X BRI R O R — A R—IC TR LTV 5,

33 AT VRATx

2019 Ly, ¥t ¥ — (IAESREC) WEMET LAV A U AN T7 =% E L T\ 5,
IAESRECY A = A 7 = Tlk, NG EB LT, KRR L - oEANIE#I
MEXA98) ZHELT, 2NETIKESEOH A = 2 h 7 =2 Efi L TE7-, HERit
FOH 2 EMREBRRDDL, SFEAZA NSNS RNVNT 4 ATy a A A NI E
 BER AT AL, e OIERILEX Y >o#ED TEx 2, £, NIFENI 7 v — 1
MABERO—4ia2H ) ZELEBF LTS, YA U AD 7 2 TR A2HEHSEIZEETH
V. EERIZ, BARNFAELEETFAELDEBERROY Lo TWAERTRRZIT N5,

2019481, MBS DA T A3 KR S D BRITEGESR LS & L CREMIICBIRE L, FIH#E
HEETOEMMAEITR o7, 2020EE L. v T4 v Efix e Sh-h, EES ke
FHEEWDIANTEA VZ2 T 7T ¢ TIRIEEIO RN R 2 TE 72, FRZEREITIE, Hifl=
OFDOEBIZLYRH TCETWRWHREAFEL LA T A UL, #iE %4 Welcome
EventZ Ffii L7-, LB I OE LB X 7T + 7V — (DD) FAEBIZ, FNEh
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OWENZBITHF ¥ /RATA TIZOWTEFELIEEZ, DD a7 7 ARBRP OFEEDE
DENIEETELRWVERIZR ST, A XV MOKIDFEV AT T2 7 A X F—F A T
X, AoV A FEBO LSRG H I a=r—2a N T, BMPEDEI AOEXA
XL REERLIENTE T,

A% HIAESRECH A = A ) 7 = i&EHAS [HFSE )
G LR HBEL T,
IZOWT, #£3. 11277,

#E) TEE oflRicsBWTaEH
INFETIZHEE L CEXFHSEIDOY A = AN 7 = ODNE

#3.1 IAESRECHA = A7 = Efi—%
(&Fn 34F 3 H 31 BEHIE)
[EiE= Fii H E= bty Ao e
. XY 77— 2SN\ 5y
1 201944 A 25 H immﬁﬁf%ﬁ\ i maprgery | EPRRIBTRRAT & BTHIEZE T A T
FOER AR = L — R SR > ORI
5 201945 A 23 A Afshin A‘FSH\ARI EE%@Q \ Short- to Mid-term Forecasting of
FHR PR F PR L —F20 508, | Aggregate Electrical Load
Prof. Philip Stainberg Defining the State of the Sea:
3 201946 H 20 H Department of Geography, Durham | Problems for Governance and
University Regulation
Prof. André Del Guerzo .
Institute of Molecular Sciences (ISM), Light as Brush and Power for
o Nanofibers
University of Bordeaux
4 201947 H 25 H Prof. Guido Sonnemann Using Li.fe Cycle Assessment as a
Institute of Molecular Sciences (ISM), metru':s in advancing . research. on
University of Bordeaux Sustalpable . Chemistry and
Materials Science
Dr. Céline Olivier Linear and Nonlinear Chiroptical
5 2019411 H 25 H | Institute of Molecular Sciences (ISM), | Properties of Artificial Aromatic
University of Bordeaux Oligomers
i FH ] 5 12 Bh 2 ; .
. AN NP g | BT HETOMREE ~BARED
6 202046 1 26 A | P NERTEGETE KL R émi +HamfmmjkM>
E B e = R L X —R N RBE T | pan
5 (2R % ikim
Dr. Simon Smart, Associate Professor
Director of Dow Centre School of
Chemical Engineering, Low CO2 hydrogen from natural
7 202048 /1 28 H Faculty of E%lgineeri%lg, Architecture and | gas Y
Information Technology,
The University of Queensland
HER
BTNT 4 7V —Ta s T MaELRA
(RS - = 7 Y RF) gt el =
SRR L — Ry | T DR AT A
TR F AL - BRI
AR
8 2020411 H 27 H Poizhao LIU
ETNT 4 7Y —7 a7 T Al
AR A UK - ARV R —R5) o
I S TR YY) Campus life in Kyoto and Bordeaux
TRV — R R
e ) IIhFgEEE
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4. HBEx

4 -1 HRFARR—R (BEEHEE - I+ —F%H)

Wt o X —TlE, FEHRESLE I —=F, LFAERERLZDLFFHAS—2%
HRALTEY, BHICEDLETE LHLAEITR > TW5, FEHIFEIZHOW T,
ANV A~V EANEE 2 E AP, AMB X OPESRETDERL L
THEHALTWS, EIFT—=RIZo\TE, BEERESCV VRV LARIZBITLT 2
TATT—= TANR—=R L LTOHHR, BERSEV AT 22 LTI —T 4
VIREBEY R Y T ARE, HEHANESICD-D, £, EHFEFEBR=EICIT,
KA LR R 2 R E A=A L LTOFEHRRC, B ¥ —#HEAEB I ODDHA L2 S
oL R E BRI T D ERAR—2 T TV 5, HFAFIHAX—2DFEMICD
WT, £4.112FED5,

#z4.1 HFEFIHAR—Z—F
(&Fn 34 3 H 31 HEE)

4 HEE - R IRififE (m?)
WAMIEL O =fE 001  JL[FEISEERREE 1 41
WA 1 0 SHE 008 L[] ZEHR=E 3 29
WA 1 0 SE 011  J[A|EHR=E 2 41
WEMTZE1 0 S4E 010  Jt[RIEHBR=E4 57
WEFIE 1 0 A 155 JL[FFEBRE 8 27
AW 1 0 SfE 301 JHL[EISEBR=E 5 20
AW 1 0 SHE 401 JL[AFEEREE 6 40
AW 1 0 SE 402 LA FEEREE 7 29
A1 1 5 003  FEER= 40
WAL 1 5HE 004  FEBRE= 38
A1 1 5 005  FEBR= 57
A1 1 5 010  FZBr= 49
A1 1 5 210 HfFZE=E 18
BEMFE 1 2 5E 022 [ SEERE 57
7T A ENER | B26  EERE=E 185

22



42

Wb o X = MEA T D HFERH AR— R0, ERME S (SEM) OXHE

) Bl N\

4 HEEE - WEA IRififE (m?)
TR AT A B0O1 JH:[A] 2B 31
TR AR A B002 3[R FEHRE 209
TR AT A B003 H:[F]FEHRE 47
TR AT A 301 #HE=E 32
TR AT A 302 kIF—= 95
TR AT A 303 #HE= (KEHE 24
TR AT A 304  HE= (KEHE 24
TR AT A 305 #HE= (KREHE 21
TR AT A 306 #HE= (KEHE 21
TR AT A 316 = 24

HEFARRE (RBREEF)

Tt oriE (XPS) . ~ b U 7 AR U — Y — A A AL ARAT IR R

[l

23

L

H

EEAR T v — 7 BT M Ok A
s+ ERELE (DLS) &UH

HEHBT]
HrE&iE (MALDI-TOF/MS) %X U & T 25180 REFIHEHEEZRE L T\ 5, 3t
ElFOEEL - MK, FHELE IR 1OEY ThbH, FEEITERELE
DEE DI, HA~AWFRECEAEDRME R IEATE Lo, #@UlcER STy
%, FRRESRALARRE IZ X 0 A3 I A BB I BT 2 =R L ¥ — 0k
RUGRR T HTHEE 2 5% L. A FocaE 1L E 0 i
PR, S OICAR IR — 2 EAL - ORI .
M EGE (CD) BT ICERE Lz,



#4.2 HLFEFRHRM—E
(&0 34 3 H 31 HEE)
HER T RiEy - A% EELEA
Matrix assisted laser desorption/ionization time of flight
B001-01 mass spectrometry (MALDI-TOF-MS) AT I 2d%
AXIMA Performance, SHIMADZU
X-ray diffractometer (XRD) . B
B001-02 Hyper-RINT, Rigaku R HEHR
X-ray diffractometer (XRD) L _
B002-01 X’Part PRO, PANalytical R ) 2R
X-ray diffractometer (XRD) B
B002-02 1 x-part PRO, PANalytical IR B
Glow discharge emission spectrometer _
B002-03 1 GpLS-9950A, SHIMADZU VR B
B002-04 Transmission electron microscope (TEM) R W
JEM-2010, JEOL
X-ray absorption fine structure (XAFS) . B
B002:05 | R_EXAFS 2000-T/F, Rigaku IR A
X-ray photoelectron spectrometer (XPS) . . _
B002-06 JPS-9030, JEOL =FIES HHR
Chemisorption analyzer
B002-07 1 AutoChem 11 2920, SHIMADZU Mg Bh
monts | Sestomn et e
B002-09 E?fzsl-zpzo(;ggtéasl & particle size analyzer WS W
B002-10 Jc_llrggz)ar dichroism spectrometer (CD) I 2. By 2
Laser microscope . -
B003-01 VK-9700, KEYENCE ZHBIE R HE
Scanning electron microscopy (SEM) o B
B003-02 VE-9800, KEYENCE LEBIE R e
Precision universal / Tensile tester = _
B003-03 AG-100kNX, SHIMADZU LRI ) e
Hardness tester
B003-04 1 pun-211s, SHIMADZU ZARIE R MR
Hardness tester . =
B003-05 HMV-2TADW, SHIMADZU EHRIER B
Field emission scanning electron microscopy (FE-SEM) . . B
B003-06 R e

SU6600, Hitachi High-Technologies
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ENDD, £, SESERARY DA, BRICARNFEDS IR DR N D
LML LTETOND, EBFEIOEVEERO —>TIEH D0, ULOENR
HIZHZADAU v ER2WREOERNRKREWE Bbhd, Z0HICiX, @hH
HIEENCH R 7 BARWIZ ot B INHRIEEN S L BECTH D,

5.2 R

SHHICH IR X 9, dbEF v U S ANICH =R E N TE RS E 8t
RS —BROERENTFETDH, £, 4AA LV HSICEBEIND Y | TEEIE DL
RROILHIEB O BEN I ND, SB I NOEFEDNIIEHATH I LICEY, =%
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6. B
61 HXEFBXREARET 45—k

EhiiE c 202 142H15H0~2H28H
A H . 7 91

611 7rir—hrEAZERE
Q. 01

BRI TRILF—RIEEATRIO EOBFIICFIE U TWLVEIH ? (Which department do
you belong to?)

78 FoEIZE

©® TS5 - BREMNFEI (Socio-
Environmental Energy Science Dept.)

©® T RILF—EBERFESI (Fundamental
Energy Science Dept.)

O IXRILF—ZEBERIESI (Energy
Conversion Science Dept.)

@ TILF—ISARIESH (Energy
Science and Technology Dept.)

@ <ofth (Others)

Q. 02

HIXEEFE I TIH ? (What is your status? )
78 FDEIZE

@ #E (Faculty member )

@ HHFEE (Researcher)

O ELFEDOFE (Master student)
©® B1FEDF4E (Doctor student)
@ Tt (Others)

26



Q. 03

THFEHEREIT 1 BSDIAESRECEERZE (CH D HEMARBmEAMA LI ENHDFET
H" ? (Have you ever used the Sharing Equipment at IAESREC laboratory (B1 floor, Faculty of
Engineering Integrated Research Bldg.)?)

79 FDEIZE
@ 3L\ (Yes)
® X  (No)
68.4%
Q. 04

B EED S BVDEEE THIA UL ZE UIZH ? (How frequent do you use these
equipment?)

74 FDEIZ
® ESHHLEZERL (No, | have
never ever used it)
@ FF1EI< 5L (Once in half a year)
© BAE\ET (Every month)
©® EBfFL\FET  (Every week)
Q. 05

B T—BELZ <FHAITIRE(E T L E/TI N ? (Which of the following equipment do
you use the most?)

35 fFo[EZE

@ X-ray diffractometer (XRD)

@ Field emission scanning electron micr...
@ X-ray photoelectron spectrometer (XPS)
@ Atomic force microscope (AFM

@ In the future, | probably will use XPS o...
® KUR

O FERULEFA.

® MALDI

12V
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Q. 06

HEFIFAEERRBN HIRTOMAFR(CIZ(CITEFE LITh ? (Do you think the sharing

experiment is useful for your research?)
43 FoEIZE

Q. 07

@ (FU\, AZEZICI=5FEULURE.  (Yes, it
is useful for my research.)

O F=HFEH/ICIIBELRE. (Yes,itis
fine.)

O HFEDRCIIBFBATUIZ. (No, itis
not quite well useful for my research.)

@ &<BIIIBFEFATUR. (No, not at
all.)

REDERAAEEHNSHA TESULEUIEN ? (Do you think the sharing experiment is

useful for your research?)

P

Q. 08

©® EiFxtz>I—DHE (The staff from
IAESREC)

©® WEZED5ELE (Professors from your
lab)

O ARZED%E - FEHRKEIRE (Senior or
Jounior from your lab)

@ A—H—DWHFEE(The researcher from
the equipment maker)

@ Tofth (Others)

REBAADMEEZ 1 - 55 RBATLIEEL), Are you satisfied with the condition of

the equipment?  (1-5 of the degree of the satisfaction)

42 FolBIZE

47.6%

28

@® AZE(\ (1am satisfied with
everything.)

® B (tis good.)

© 38 (Itis just so so.)

@ =0 L <UL\ (No, | am not satisfied.)
® &\ (ltis very bad.)



612 TF7Uhr—rEEHEBRDELED
@ 4 HQ A ToAE (Bt L) ROEEB AT DRIE 15T,
O FHED S B, 70%LL EAs 18],/ H LI EDBEE CHRIA LT,

® FE-SEM (37.1%) . XRD (17.1%) . XPS (14.3%) . AFM (8.6%) DJIEIZ & #A
BT &7, SR PO RE TR B I L 0 T E A K OMEREN 72 S
72FE-SEM. XPS. AFMM FA7IZT 7 A4 LTED, BREHITORE N R CH
b,

® [0|E D D H80%LA AN, MR RERIGE DT TE IR SL > To L BIE LT,
® [0|E D 9 H80%LA AN, e[RRI RERIL E TN e & R LT,

6-1-3 HHILEAWCFEONEERRUVEESF

@ LLE N W ORIH L THHRIHTE 220,

® v PRIV AT AMEL L,

® [t is better to have a operation manual book near the equipment.

o [MLEBEHE L] EAESRSCEE IS T, AR ERENOAESE
P E SN TE LT, BURIEME 2« OIS CZERIC 2> T D, FRick
B DPAELRE R DT, Fricoixfatm s & bict 2 =0 THIEL T
W22 EH 0 BT ED,

® 5T L WVIEE S 2 5 LIE FIEORIULALNR Y | G SUERRHIZIEH I -
TWb, =T, —HOEELNMEZR2WEERH 72D FELUVLMEWGIZHS
WTREEICHIT 2 AW o72 0 & BEZ T IIEHTE TR LD
HIENDD, £lo. BEFEEBEOA T T U A BILLTWERET 5 EiE LW,
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6 -2 I|IAESRECHA IV ARAT7IZCBEATHT7Uo5—
EhaHAM c 202 14FE2H15H~2H28H

[ 2245 . 8

621 77— hEAEAR

Q. 01

BHIRTZIFIAESREC B+ T A H D T(AIBIZN Uz N D FETH ? (How many times
did you ever attend IAESREC Science Café?)

8 fFDEIZE
® —EE/LY (None)
® 1[5 (Once)
© 2[E (Twice)
® 3ELLE  (More than 3 times)
Q. 02

BIRTZIEE CTIAESREC A TR DD T ICBT DB ZZS5NFEUITH ? (Where did
you get the information about IAESREC Café?)

7 FoEE

@ Kulasis

® FHWX—)L (University e-mail )

O ARZBOEEFZF4 (Professor or
students in your lab)

@ Toftt (Others)
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Q. 03

IAESREC U+ T> X HJ T DRMECEI T 215k BERR. 7—<73L) EFRHTIN?
(Do you think the information of IAESREC Science (Date and time, Topic, etc...) is well
advertised?)

8 fFp[ElZ

® U\, FEHTI. (Yes,itis well
advertised.)

® =HFH. (Yes,itisfine)

© PPOARE. (No, it is not quite well
advertised.)

, ® £%. (No, notatall.)
Q. 04

IAESREC B+ T> XA I TDFT—XRURBIEDHD ST I H ? (Is the topic and/lor the
content of IAESREC Science café is difficult for you?)

7 ol

@ L. DHDPITTT. (No, |
understood it very well.)

® =H=xd. (ltisfine forme.)

O BEDDOHBRNDIZTT. (Yes,itisa
little difficult for me.)

@ 2RO SN D=TY. (Yes, | totally
do not understand the content.)

Q. 05

BIXZFSEIAESREC HA T XN T T CEDK DT =B U TUILWLWTIH ?
(What kind of topic do you think that IAESREC Science Café should increase?)
7 HrolElZE

©® TRLF—RIFE RIZEEm) (CBEAh3FT
—~ (Topic about Energy Science
(Science & Technology))

O TILFRFE #HaME) (CBEh3T
—~ (Topic about Energy Science (So...

O BN (FPEEE BF. EEHEREN
F/RAE) ([CBENBFT—< (Topic abou. .

@ £ARDONBIRND/ZTY. (Yes, | totally
do not understand the content.)

@ _L52£8P (All of the above)

28.6%
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Q. 06

IAESRECH+ T > X H D T (IA1RBIDSEE CTRMEL TWLET ., HIR/CECORMESEE(XEDS

HHEULFEIH ? (IAESREC Science café is held once every month, how do you think this
frequency?)

7 FoblE
©® 5£5ERL (ltis alright)
@ 2730\ (Too less)
@ %\ (Too often)
Q. 07

IAESRECH 1 T> X1 J T (FEAN (CERBHDOT R (CREL TWET, SRl ks
BICDWVWTEDBELFETH ? (IAESREC Science café always starts at 6 p.m. on Friday,
how do you think the starting time?)

8 el

® 5:5ERL (ltis alright)
@ E0L) (Too late)
© B\ (Too early)

32



Q. 08

SFE CRMESNITIAESRECHA TV AN T T DiEEE%E 1 — 5HhBRATIEE, (Are
you satisfied with the IAESREC Science café which held untilnow?  (1-5 of the degree of
the satisfaction)

7 HFElE

©® ~<ZERUL\ (Yes, | am satisfied with
everything.)

® BU) (Yes, itis fine.)

O EE (Itis just so s0.)

©® 3D <72 (No, | am not satisfied.)

@ EL) (No, itis very bad.)

Q. 09

SEENSIAESRECHA T AN I TEA >S4 VBMEENTVET, A> S5+ IAESREC
BATO AN T TOEEEZ 1 — 5HHEATLIZEL), (Are you satisfied with the online
IAESREC Science café which held this year?  (1-5 of the degree of the satisfaction) )

7 B

® A<ZE\\ (Yes, | am satisfied with
everything.)

® B\ (Yes, itis fine.)

@ EHE (Itis just so s0.)

@ HED LR (No, | am not satisfied.)
@ &L\ (No, itis very bad.)

622 TFUhb—rEHAHERODELED

o PR H (A, T—~72EONE) IO\ T, HFHN TRV E W EIE
M25% T o7,

O BHEEIIZ OV TIX, FNA— LD RITH 720 (70%LL E) . KULASIS%
BUZELEIRITEON TWRWERNDS T,

Oy LiF/eT —~ITHonT, 85%U LR BBIETRARLHMCTE I LME L,

0L HBY AU AN T =2 TR EIFTHRLWT —< & LT, EEEAZH
(57.1%) . =xRF—F% (EaF5) BE (28.6%) . =x /X —F% (B
SAEA) B (14.3%) DIETH - 7~

® 70%LL L DEIEE DN HAEOBIESEE 2 ) & & U T,
® 70%LL EDEIZFE N, BIEOBRERE B X OWFRIZ DV Cit) & & T Ty,
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® [FIEEREN, ML A X MIxt L Tg & RIE LT,

O 2020 FEEICA L TA VERMLEY AT AT T 22O T, THhEVRLIA
W] RO THON ) o[RBT SN2 o T,

6-2-3 BEHIERRIIFEONL-ERRVEESE
® Face to face probably more interesting, but due to the pandemic, online was good enough.

® Maybe more interactions?

® The work style and work time difference between different cultures and research fields.

6 + 3 Winter Seminar 202189 57 >4 — k

EhiiE 202 142H15H0~2H28H
245 0 2 544

631 77— hEAEAR
Q. 01

1. How do you feel about the difficulty of the Lecture 1:Global and ASEAN
energy situation? (1-5 of the degree of the difficulty)

25 FomE

@ 1. ltis common sense for me
and | am anticipating more
information.

@ 2. ltis alittle easy for me.
© 3. It fits my level very well.
@ 4. ltis alittle difficult for me.

@ 5. Itis very difficult for me, | can
not follow the content at all.

Q. 02

2. How do you feel about the difficulty of the Lecture 2:Energy efficiency?
(1-5 of the degree of the difficulty)

25 EpEIZ

@ 1.1tis common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. Itfits my level very well.
@ 4. ltis alittle difficult for me.

@ 5. Itis very difficult for me, | can
not follow the content at all.
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Q. 03

3. How do you feel about the difficulty of the Lecture 3:Light conversion

technology? (1-5 of the degree of the difficulty)

25 FooE

Q. 04

@ 1.1t is common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. Itfits my level very well.
@ 4. ltis alittle difficult for me.

® 5. ltis very difficult for me, | can
not follow the content at all.

4. How do you feel about the difficulty of the Lecture 4:Renewable energy?
(1-5 of the degree of the difficulty)

25 FoOE

Q. 05

@ 1.ltis common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.

© 3. It fits my level very well.

@ 4. ltis alittle difficult for me.

@ 5. Itis very difficult for me, | can
not follow the content at all.

5. How do you feel about the difficulty of the Lecture 5:Bioenergy? (1-5
of the degree of the difficulty)

25 HpblZE

@ 1.1t is common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. It fits my level very well.
@ 4. ltis alittle difficult for me.

® 5. Itis very difficult for me, | can
not follow the content at all.



Q. 06

6. How do you feel about the difficulty of the Lecture 6:Energy and
Environmental Ceramics? (1-5 of the degree of the difficulty)

25 FomE
\‘
28%

Q. 07

@ 1.1tis common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
© 3.1t fits my level very well.
@ 4. ltis alittle difficult for me.

® 5. ltis very difficult for me, | can
not follow the content at all.

7. How do you feel about the difficulty of the Lecture 7:Hydrogen energy?

(1-5 of the degree of the difficulty)

25 FoEIE

Q. 08

@ 1.1t is common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. Itfits my level very well.
® 4. ltis a little difficult for me.

@ 5. Itis very difficult for me, | can
not follow the content at all.

8. How do you feel about the difficulty of the Lecture 8:Energy and
Atmospheric Environment? (1-5 of the degree of the difficulty)

25 HFpEIE

B

@ 1.1tis common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. It fits my level very well.
@ 4. ltis alittle difficult for me.

@ 5. Itis very difficult for me, | can
not follow the content at all.



Q. 09

9. How do you feel about the difficulty of the Lecture 9:Energy Storage and
Batteries? (1-5 of the degree of the difficulty)

25 oEIZ

@ 1.1t is common sense for me
and | am anticipating more
information.

® 2. ltis alittle easy for me.
@ 3. Itfits my level very well.
® 4. ltis alittle difficult for me.

@ 5. itis very difficult for me, | can
not follow the content at all.

Q.10

10. How do you feel about the difficulty of the Lecture 10:Biomass
conversion technology? (1-5 of the degree of the difficulty)

25 HFpEE
@ 1.1t is common sense for me
and | am anticipating more
information.
o A ® 2. ltis alittle easy for me.
A © 3. Itfits my level very well.
@ 4. ltis alittle difficult for me.
@ 5. ltis very difficult for me, | can
not follow the content at all.
Q. 11

11. How do you feel about the difficulty of the workshop? (1-5 of the
degree of the difficulty)

24 FpOlZE

@ 1. ltis very easy for me.

® 2. ltis alittle easy for me.
@ 3. ltfits my level very well.
@ 4. ltis alittle difficult for me.

@ 5. Itis very difficult for me, | can
not finish it at all.
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Q.12

12. How do you feel about the difficulty of the final presentation? (1-5 of
the degree of the difficulty)

25 FomE

@ 1. ltis very easy for me.

® 2. ltis alittle easy for me.
@ 3. Itfits my level very well.
@ 4. ltis a little difficult for me.

@ 5. Itis very difficult for me, | can
not finish it at all.

Q.13

13. Do you feel any inconvenience during the group discuss? (1-5 of the
degree of the inconvenience)

25 FpmEE
@ 1.1t is totally impossible for me
to discuss online.
® 2. ltis very inconvenient for me,
but | bear it.
A @ 3.ltis fine, | can overcome all
the problems
@ 4._1did not feel any
inconvenience.
@ 5. Itis very difficult for me, | can
not finish it at all.
Q.14

14. How do you feel about the experience of Japanese culture (Origami)
session? (1-5 of the degree of the satisfaction)

24 pOIZE

@ 1.1tis totally boring for me.

® 2. tis alittle bit boring, because
| have already knew how to fold
them.

@ 3.ltis not interesting and not
boring.

@ 4. Itis interesting but it is easy
for me.

@® 5.1 had a lot of fun.
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Q.15

15. How do you feel about the quiz session? (1-5 of the degree of the
satisfaction)

25 FpEE

@ 1.1t is totally a waste of time for
me.

@ 2. ltis alittle bit boring, because
| have already knew all the
answers.

@ 3.1tis not interesting and not
boring.

@ 4. ltis interesting but it is easy
for me.

@ 5.1 had a lot of fun.

Q. 16

16. How do you feel about the campus tour session? (1-5 of the degree of
the satisfaction)

25 EoEIE

@ 1.1tis totally a waste of time for
me.

@ 2. ltis alittle bit boring, because
| have already knew the
information.

@ 3.tis not interesting and not
boring.

@ 4. ltis interesting.

@ 5. Itis very interesting and the
information if very useful

Q. 17

17. Are you satisfied with all the arrangement of the online winter seminar?
(1-5 of the degree of the satisfaction)

25 fFoEE

@ 1.No, itis totally a waste of time
for me.

@ 2. No, | am not satisfied.
@ 3.ltis just so so.
@ 4. Yes, itis fine.

® 5. Yes, | am satisfied with
everything.

44%
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Q.18

18. How do you feel about the ONLINE seminar using Zoom? (1-5 of the
degree of the satisfaction)

25 HpEIE

@ 1.No, itis totally a waste of time
for me.

@® 2. No, | am not satisfied.
@ 3.ltis just so so.
@ 4. Yes, itis fine.

@ 5. Yes, | am satisfied with
everything.

%

19. How do you feel about the PandA system? (1-5 of the degree of the
satisfaction)

25 HFpEIE

@ 1.No, itis totally a waste of time
for me.

@® 2. No, | am not satisfied.
@ 3.ltis just so so.
@ 4. Yes, itis fine.

- ® 5. Yes, | am satisfied with
: everything.
Q. 20

20. Will you apply the master course in Graduate School of Energy Science
Kyoto University if you have a chance to do that?

25 pEIE

@ Yes, | will.
@ Maybe.
@ No, I will not.
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Q. 21
21. Will you recommend your friends to attend the winter seminar?
25 rpEE

® Yes, | will.
@ Maybe.
No, | will not.

632 TUT—IMEHABERDFLD

O KfEHRIIOWNWT, HRITLDZLDOELOXEH DL b OO, B bl /e #E 5
FPHOGBR DN E SN FEN DD,

® Workshop(Z-2\\C . ME#ai b 70 # 5 B2 C 5 S iz,

® Final Presentation|Z-DW T, Ak bl 722 #E 5 fE T30 S v/,

® Japanese culture (Origami) session|Z DUNT, A2 T A 2 i 7278 5 80%LA 23 /&
& EIE LT,

® Quiz session|ZDOWT, A2 T A VEMERD H80%LL LR LB LT,

® Campus tour session{lZ DWT, A2 T A FEREIRD H80%LL AN & & [FIZ L7

® A1~ N Winter Seminar 2021 R2{KIZDOWT, A2 T A VEMAR D 580%LL LA
it /& & B2 L7z,

® PandA > A7 LDOFFIZDOWT, 70%LL E23m 2 & BIZ LTz,

® T A NI DGroup discussioniZ OV T, 3 K ET0%IEAME 2k U712 E i
TE7EmIE Lz, — T, BEEI0%HNA O NOREZE L7 & BIE LT,

® Winter Seminar 20212 I#E D 9 5, TR/ X —BEFREHE LIRFE~DOEFIZD
W, [Yes, I will.] 2336%., [Maybe.] 7356%. [No, I will not.] 238%& 9
%% k 720 f:o

® Winter Seminar~®DZ 1% KN K NFEHFIZHEE 320 & W o BRICKH L, [BI&E
AN [Yes, Iwill.] &RHIZ L7,

6-3+-3 HHIEHKHEICFEON-ERRUVEEZE

® Because it is online, I sometimes have a poor connection and I miss some parts of the
lectures but overall it was done really well. Too bad we couldn't have many interactions
with the lecturer though. I feel that the interactions with other participants aside our own
group mates, maybe there can be a session on games to get to know everybody more or
rotate the groups like in the workshop with a longer period of time.

® Nope, i enjoyed it very much!
® Participants seems not to engage with the activities and are occupied with other agenda
outside of the seminar. This made me had to back them up for the final presentation. My
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group seems to have minimum understanding on energy compared to others. That's why
it is difficult to even finish the group task. I also had some connection problems during
several sessions.

® The only problem I encountered was when using Panda for the first time. The website
was all written in Japanese, and I was not able to find the language setting until the
second day.

® | hope online seminar will do more games to make seminar fun.

® | have underestimated the time on PandA system, i was not aware it was in Japanese time
thus 1 end up submitting my essay an hour late.

® | don't have any problems.

® Honestly, virtual seminar is not effective well than normal seminar because we can't get
in touch well everything especially among members and time arrangement.But Kyoto
University is one of my dream university .So that I really proud of attending seminar.

® | don’t encounter any problem.
® | do not have any problem or complaint about the online systems used in the seminar.

® | couldn't attend the last two days of the seminar due to being tested positive for COVID-
19 and feeling under the weather, I conveyed this message to my groupmates and hope
they have done well in their presentation.

® Maybe we can use discord instead of zoom next time bcs if someone gets disconnected
they need to wait to get admitted by the hosts.

® Maybe it would be better if there is some LO from the committee to assist and bridge the
lecture and different background of participant.

® Overall i really enjoyed the seminar. I got so many insights on newest research topics on
energy science and it change my views a lot on the energy sector and on learning
systems(open ended tasks). I also loved how GSES not only provided lectures but also
provide japanese culture to us and i will be sure to recommend this winter seminar to my
juniors. Maybe in the future, if i have the chance 1 will surely apply to study in GSES.

® | would like to receive more feedback for each group's final presentation. It will help us
to improve more :) but thanks a lot for everything!

® ] expect a more connected lectures e.g., the lectures are designed to help students
understand the task the final presentation OR create more discussions in class.

® Very fun seminar and filled with interactive activities as well.
® | hope video in panda can be download it

® [t would be great if all participants get to visit Kyoto University later when the pandemic
situation gets better.

® | learn something new from this seminar given that I am not from energy science major.

® Would be optimal if held offline, because it was a bit difficult to get to know/familiar
other members from other groups and the lecturers also, still the best effort by
committees from Kyoto University Graduate School of Energy Science, you have my
deepest thanks.

® [f I have a chance to join again this seminar for 2022, I absolutely join this as I am into
international teaching style of Kyoto University.Moreover, that will be useful for
applying master scholarship that relates in Environmental Studies major, my major of
Kyoto University.Thank you for your opportunities and consideration.

® | genuinely enjoyed the winter seminar. I acquired very useful and detailed knowledge of
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energy science although I could not completely understand some technical lessons (my
major is English Studies, not natural science). All lectures, learning materials were well-
designed and effectively-delivered, which enabled me to comprehend the content more
easily. It was also a memorable experience to meet the Japanese students in the Origami
session, I wish we had had more time to communicate with one another. My teammates
and I really had good time together though it was a little bit sad when we could not
gather in Kyoto. However, I think that, if possible, there should be a small activity for the
participants to share the cultural features of their countries or to get to know one another
better. Because this was a virtual program, I perceived that the connection between the
groups was not very close. To sum up, I would like to express my sincere gratitude
towards the professors as well as GSES and Kyoto University, thank you so much for
bringing me such a fascinating experience.

® | think online meeting won't give same output as physical meeting. Interaction between
participants a little difficult and someone can just missing without notice. For output of
lecture also not as goood as direct meeting. But overall i'm still very glad to be part of
it :)

® Be more interactive and do more discussion on each session. Play icebreaking games in
the middle of the session to improve the mood. The workshop time is too little. The
kahoot time in the quiz session is too long so we have time to search on Google. But
overall it is a very nice experience so thank you GSES KU for helding this seminar!

® | guess there should be more politics, laws, or economy put into it so that everyone may
understand. Other than that, it is quite okay for me. Thank you KU for the opportunity!
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6 - 4 FMHALLXRFARBOMN
6-4-1 RBFHLEE (XPS)

REF RS
X-ray Photoelectron Spectrometer (XPS)

HAR{#% | Specifications
BAREFHIA =1 (JEOL) JPS-9030

> ITRIX—5EEE (3MEIE) / Energy resolution

(FWHM) : 1.00eV or less (standard X-ray
source)
> X#iR | X-ray source
IEEE / Acceleration voltage : 12kV
(Max)
ISy 3 EiR | Emission current : 50mA
(Max)

E AR/ Mechanism

A5t Rk (Incident slit) -}

BER S — )UK (Magnetic shield)

N TR (Analvzer outer globe)
A '.._ 7+ 54 Rk (Analyzer inner globe)
{ - ZERHE (Multiple detector)
m i) =

|
h

##8L > X (Electrostatio lens) - 1

A1)k (Slit)

> REXHRR / Standard X-ray source : Al/Mg/ 4

> F/—F | AllMg twin anode
> RESHRASHTHEEER / Come with Depth

Profiling

HBF
X8 (X-ray) (Photoelectron)

EF (Electron)

JPS-9030RBEFAREEIZ. TR DL (FLIFTILE=I L) DY
EXREYE IR PERELIOSBMEINEIEF(REEF)DIRIL
F—ZAELFET . ABFOEHIRLX—E. FFORNBZEFDHES
IRLT—ZEERBL. STRICEFOELZLLET, . EFO#H
BIRNF (I EREICI S TERULZEI TN LET, DD
BHICE DT WEOBRTRERARICIEZEERENEETEET,

The JPS-9030 Photoelectron Spectrometer measures the kinetic
energy of photoelectrons excited by irradiating the specimen with the
characteristic X-ray of magnesium (Mg) or aluminum (Al). The kinetic
energy of photoelectrons is directly determined by the binding energy
of the inner-shell electrons of the atoms. Binding energy represents
the electronic energy level in an atom and is peculiar to each element.
In addition, the binding energy of electrons depends on the chemical
bond state (Chemical shift). Based on these features, not only the
composition of elements but also the chemical state of atoms and
molecules can be estimated.

52 AR5/ Application Example

X4 (X-ray)
PN
NN
NN
\\\\\\
Bz

(Vacuum)

== e

J b
X#E (X-ray tube)

B (Sample)

e {875 H22 (Ultra high vacuum)

SFETF (Photoelectron)

(Specimen)

HEFOBH RS
(Escape depth)

RBFOTFLF—
(Photoelectron energy) © ~ 100 &V
XEFOTHEBTE 1~5
(Mean free path) o
AEFOBRBRS
(Escape depth)

HBFOFHBEHETE
(Mean free path)

0.5~ 3nm

RBFAREEICLIMEDATEL. BEDRICLINHERLZY . BF
EMBEDHEERARENCENCYE R TRELIZAEFOBRLEEEIT
REDHMOEITRONET  CORSIIRENI~4BORFEITHITS
O BOTRAICHBRGATFRTHY . REAATICRAELNEED—

DELTHASNET,

Unlike ordinary optical analysis methods, the depth of the analysis
region is limited to several nanometers due to a large interaction between
photoelectrons and the specimen. Since this region corresponds to only
three or four layers of surface atoms, the analytical sensitivity is very high
in terms of the specimen surface, thus resulting in an indispensable device

for surface analysis.

» g Cr 2p3/2

Intensity (a. u.)

Surface

712 708 704
Binding Energy (eV)

Intensity (a. u.)

4 580 576
Binding Energy (eV)

Fe 3p1/2, 3p32

Intensity (a. u.)

T T
600 400

Binding Energy (eV)

D" 01s

80 85 852 848
Binding Energy (eV)

540 536 532 528 524
Binding Energy (eV)

Figure 1 XPS spectrum of an Fe-Cr-Ni alloy
(stainless steel).

B

KYOTO UNIVERSITY

Energy
Science

Figure 2 XPS spectra of Fe 2p3/2, Cr 2p3/2, Ni 2p3/2,
and O 1s for an Fe-Cr-Ni alloy (stainless steel).

Graduate School of Energy Science

RBAFRFRIVF—RIFHER
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Figure 3 XPS in-depth composition profile of an Fe-Cr-
Ni alloy (stainless steel).
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6-4-2 =HIELFERESTEE

EHIMEFIREDIhRE

Automatic Chemisorption Analyzer

E AR /| Mechanism

## 5 v 7 ICold trap

HAR {4k | Specifications

;28 4/EAT (Shimadzu) AutoChem Il 2920

BH Ty T TREEH ZOBE ¢
BHFFyTRIESEHI LT, REHMERRICALTES

Cold trap to remove condensable species - the Cold trap is
easily bypassed to improve response time

> BEHIfES X T L | Temp. system:
#|{E %5 / Range: -70~1100°C
5B E / Ramp rates:
50°C per minute (120~500°C)
30°C per minute (500~ 750°C)
10°C per minute (750~ 1100°C)

> HAFE | Gas flor rate:
YA78—32kA—75—/All mass flow controller (MFCs)

> HR#EHA / Gas delivery:
HABAR—F / Inlet ports: L—F . )7 BIILIEIZK4R—ME
#j / 4 each for loop gas, carrier gas, preparation gas
SREHI{E / Temp. control: 150°C (NERERE &£/VLT) / Internal gas
lines and valves heated up to 150°C

> Y7 ILF1—T / Sample tube:
BHEIO—Fa1—T (1100°CETHEATEE) . FABEIMMOEFEE
FAWI8E / Fused quartz flow-through samples tubes, for use up to
1,100°C, accepts powders and pellets up to 9 mm in diameter

A% ROBEICERET L THRMICHIAT DX, N EORBEES &
UREILFEZRRICERETILENHYET LFRBEAEICKY., &KF
Tr—XOEET—IEZITTH ERBOMBENEDOFHEIC L ELZ<
DERE/HENTEET  LFRBEZERBEN LS. WEOREEEIZHE
THEBMNEONET , SHICREFIERGEMN L, Z<DEXE-HEIEF
TIEREFRRAEICBDEFATRGLDELO>TVET,

Optimum design and efficient utilization of catalysts require a
thorough understanding of the surface structure and surface chemistry
of the catalytic material. Chemical adsorption (chemisorption) analyses
can provide much of the information needed to evaluate catalyst
materials in the design and production phases, as well as after a period
of use. The chemical adsorption isotherm reveals information about the
active surface of a material. In addition, temperature-programmed
reaction techniques have emerged as an indispensable companion to

chemisorption isotherm analyses in many areas of industry and research.

SE A5 / Application Example

L

FRSFLER | Vapor generator
- BEREBR SOV —rhOBES N,

BRESEERTHE

Vapor generator featuring two zones to

ensure a saturated vapor is produced

2 7 L  VEINEF | Clamshell furnace
BB RS 47 T b x VEIMMFEIZERA 51100°CE THG ©
U, -100°CE T

Easy-to-open clamshell furnace with a range of ambient to
1100° - an optional CryoCooler is available to cool the
sample to -100°C

Temp.-programmed (TP) reaction
« FIRETT
(TP reduction (TPR))
- FURBER
(TP desorption (TPD))
- RIREIE
(TP oxidation (TPO))

Chemical adsorption
EMEREREE
(active metal surface area)
- REFEIERE
(Surface acidity)
SERBORR
(Active sites)
« BET&REH
(BET surface)
o INILRERRE
(Pulse chemisorption)

AutoChem I 292013 E£ ICEEME SN - AIEEE T, ERLGILFER
BERLUVRBRICOMREDTENICRBTEET, COEBEICKY. A,
AEER B UKL G EOYEMEFECE T2 EELERNEON

AutoChem 1l 2920 Chemisorption Analyzer is a fully automated
instrument capable of conducting a comprehensive array of highly
precise chemical adsorption and temperature-programmed reaction
studies. The instrument enables the researcher to obtain valuable
information about the physical properties of catalysts, catalyst support,
and a variety of other materials as shown above.

https:/fwww.sse-shimadzu.co. html
hitps://www.sse-shimadzu.co jp/files/mic/catalyst/AutoChem_Il_2920_Final.pdf

TCD signal (a.u.) vs Temperature

Nicxige /\\

TCD signal (a.u.)

1 1 1
400 600 800
Temperature (°C)

1
200

——TCD signal - 10°/min -6~ TCD signal - 5°C/min - TCD signal - 20°C/min
~&~TCDsignal - 2°Cimin  ~% TCD signal — 15°C/min ~&- TCD signal - 7°Cimin
~6~TCD signal - 10°C/min - TCD signal - 4°C/min

Condition: The sample was pretreated at 200°C for 0.3 h under He (50 mL/min)
atmosphere. The reduction was carried out from 80 to 1000°C (10°C/min)
under 5 vol% H, in Ar with a flow rate of 50 mL/min.

%0

Figure 1 TPR (temperature programmed
reduction) spectra of Ni-oxide, Sn-oxide

B

cience

Graduate School of Energy Science
KYOTO UNIVERSITY e FUEBASAFBRIRILF— TR

Tgmpéligtureuz"c) -
Figure 2 TCD (Thermal Conductivity Detector)
signals of ZSM-5 and ammonia

Figure 3 CO pulse chemisorption on 0.5 Pt
Almina under various temperature

https://www.sse-shimadzu.co jp/files/mic/catalyst/AutoChem_Il_2920_Final.pdf
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6-4-3 EEBITO-—JBEME (SPM)

EFRT O—7J MR
Scanning Probe Microscope (SPM)

HAR {4k | Specifications
B # 8 4EFT (Shimadzu) SPM-8100FM
#2528 / Detector: Photodetector

A__ 4
L [ I
R &/ Scanner

ERE) 3 F / Drive element: Fa—J & TV % F / Tube piezoelectric
element
RAFEEEEH / Max. scanning size: 10um x 10pum x 10um (X, Y, Z)
HEJEAMAK / Max. sample size: D38mm x 8mm
XYZXT7—2 | SPM head movement range: 10mm x 10mm

43 f#AE / Resolution: XY:0.2nm, Z:0.01nm
SPMAwWE / Head
JLiE / Light source: L—H—& (474 —K /
Laser diode (635nm, 5mWmax)

EBEETO—T8EMESE (SPM: Scanning Probe Microscope) I, i
AE10nmIZE D M/NEREH (T —D) £ B REISE DT T, B —1R8H
DAZH-BESHEEERERELENSEEL, ANRELZ=ZRTMICH
HIIEMBEORMTT . AFME L, R 7/ 5 B 4 (Atomic Force
Microscope) D& T, JRLEARELSSPMOR IR TY . SPMIFHEED HZ
AMECEFEMBLELRIE —LOLURICKAMBMEREFEALANE
POEMETY A, HEDEGLAMIHLTRF-DFERDTEHIENT
E BARENTEEEBREFRBBCHVFES , KKPOBFRPCEATE
BDDLRELGHRTY . %D, F/T0/00—HRITWADBEBREESLL
T—BOISAOINYNEIFShTOET,

SPM is a generic term for all microscopes used to observe sample
surfaces three-dimensionally by moving a tiny needle (probe), with a tip
radius of only a few dozen nanometers, close to the sample surface. One
of the most basic types of scanning probe microscope is the atomic force
microscope (AFM). The SPM is different from a typical microscope, which
uses beams and lenses to increase or reduce magnification, such as
optical or electron microscopes. However, given certain conditions and
samples, it is able to distinguish between atoms and molecules, and its
maghnification capacity rivals transmission electron microscopes. Another
big advantage is that it can observe samples in air or liquids. Therefore, as
a microscope essential for nanotechnology research, applications for SPM
systems are expected to expand even further in future.

{5l / Application Examples

Figure 1 AFM observation in air
(atomic steps on a sapphire surface).
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Figure 2 AFM observation in solution (Honey-
comb structure of a tooth).

Graduate School of Energy Science
KYOTO UNIVERSITY e FUEBASAFBRIRILF— TR

E AR /| Mechanism

SPM : itz HRbAETEER
SPM : Scans in close proximity to sample

HEERADES{L / Visualization of interaction
( %155 / Detected signal :
| I | RTFH / AFM
g - fi#8 / Phase
Probe 74+ —REYalL—av /Force modulation
BSKH / Magnetic force (MGM)
it / Current
REENL / Kelvin force
k5 / Lateral force

17— e LzFYvs
Mirror Beam splitter L—H =LA —F
. ‘ Ly Laser diode
Lens
4 (

BREE

Sample surface

THETFATIE—
Photodetector

Probe HrFLi—
cantilever
Sample

Fa—TETVRFxF
Piezoelectric tube scanner

AFMTIE, AV FLNA—EMEND, BEHLEESh-FHFLR (R
DO—AMEESN, thAVPEESNTOVENROZE) & higHICER
LET . A FLA—LiROES &R EORIC@B <N A (RFHE
MIZELTHYFLN—DRYPERENELLETS TDEILE, HY
FLNA—EEICBHLL—FRADORHFICLYBRERRELET,

The AFM uses a cantilever (a beam anchored at only one end)
with a needle-shaped tip to detect force. The tiny forces acting
between the needle on the tip of the cantilever and the sample
(atomic forces) cause the cantilever to vary in how it bends and
vibrates. These variations are detected with high sensitivity using
laser light reflected off the back side of the cantilever.

an.shimadzu.co.

19x0100ed  TMax 200 (o)

Figure 3 AFM observation in a gas environment
(Ni surface in a reducing gas environment).

https:/www.an shimadzu.co.
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644 C—5BH-HE-  HFEFESRT L

T—HE&EH - HE - RPFENESRXT A
Zeta-potential & Particle size Analyzer

%*11:*% l SpeCifications > 3R/ Light source : @ H 714 #E &L —H— | High power

semiconductor laser
> HHiE8 / Detector : MEREAPD / Hight sensitive APD

Kﬁ%?ﬁiﬁ%ﬁ ELZ-2000ZS > RIEFEE / Measurement range

> BRI / Principle #1F1% | Particle size : 0.6 ~ 10 um

£— 1 | Zet tential : -200 ~ +200 mV
HF# | Particle size : BIfIt#ELi% / Dynamic light St | Zeta po entia ; m
scattering method $>F & | Molecular weight : 360 ~ 2 x 107

= H . ~ 7

¥—4%fif | Zeta potential : EMKESBEE / Laser 4F & | Molecular weight : 360 ~ 2% 10
Doppler method > BIEREHE / Measurable temperature range : 0 ~ 90 °C
4+F= | Molecular weight : B3 #EL:% / Static light > JRISEREEHIE | Measurable concentration range
scattering method H1F1% | Particle size : 0.6 ~ 10 um

£ —4E L | Zeta potential : -200 ~ +200 mV

E AR/ Mechanism gan s St

W and prrary
auto-correlation functon{ACF)

 Ditfusion cosfficent r I Comrelaton time

BRADHFIE, BFRIIKELE=ITSOUEEELTLNS=8H., Bi&RICL—Y—3% * Scattoring vecsor | Hydrodynamic diametor
FREFLIBFICRONIERELIL L. D FIEFTE, KPFEPKYERLEFT . 2D mﬁ:‘::; * Viscoskty of sobvent
BOEDRBRT—ILEXTFHEETRNT LIV FEITNROONET,

o

Particulates dispersed in a solution are normally subject to Brownian motion. The I—— .

S0 ©
~
~ o

motion is slower with larger particles and faster with smaller particles. When laser

©

light illuminates particles under the influence of Brownian motion, scattered light

from the particles shows fluctuation corresponding to individual particles

APDAwslenchs Photo Dicde)

Fartce Freg shift volume BRPOMFICEBZENTHE MFAFOBMICISCILERKBA BB SN ST

o i . COBEABEENSERABBIHE - —SBUARDONET, BEABAE
1 /\ AT, BRABLTOSHFICL—F—HEBHL, BONSHAKORYTS—
oo o 0 LI IRENLBRABEEERD S0, L—F—Ry TSR EEFRENTOET,
J94\ revrererss ¥y ey

Zeta-potential(mV) In most cases, colloidal particles possess a positive or negative electrostatic

WCalculate phoretic velocity (V) 2 . . . . . .
A v =2V-n-sin(8/2) trophoretic WZeta-potential({ ) charge. As electrical fields are applied to the particle dispersion, the particles
: Doppler shift amount 4
* Refractive index

o migrate in oppositely charged directions. As particles are irradiated in migration,
* Viscosity of
} : Scatterangle medium

* Dielectric constant
Ropooert whody - Becrocmoss vlocky ol medh

scattering light causes Doppler shift depending on electrophoretic mobility. This

method is called Laser Doppler Method.
https:/

https://www.otsukael jp/product/detailiproductid/o2

Lig,EMI, TFSI

Li EMI,,TFSI

Particle size distribution (%)
Number distribution (%)

0 1“"\_}’{0 10000 Zeta Potential (mV) —100 100 To00

Size /nm
Size (nm)

Figure 1 Particle size distribution for (Agln),4Zn; .S, Figure 2 Zeta potentials for mixed samples of Figure 3 Number distributions versus size for
quantum dot dispersed in a solution. latex dispersed in an aqueous solution. complex ions in Li,EMI,_, TFSI.
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6-4-5 HI&MSEET (CD)

B &MnaEt

Circular Dichroism spectrometer (CD)

HH H 132 F1E | Spectral bandwidth : 0.01 - 16 nm
£2F1i*§ l Specmcatlons Yy Mg / Slit width : 1 — 4000 pm
i N L RR> R | Digital Integration Time (D.L.T.) : 0.1
BEX %=1 (JASCO) J-1500 msec - 30 sec
AF¥ w2 AE—K | Scan speed : 1 — 10000 nm/min

> IR I Light source : 150 W air-cooled Xenon lamp CDZJLAR’—)L | CD full scale : = 8000 mdeg

> %% / Detector : Head-on photomultiplier tube PMT CD%M&HE / CD resolution : 0.00001 mdeg

> ZEFA3% / Modulator : Photoelastic modulator LDZJLR%—)U | LD full scale : = 1 AOD
\— |72 £ GHER | Measurement wavelength range : 163 - 950 nm LD43#EE / LD resolution : 0.000001 AOD

H AR/ Mechanism e
Linearly polarized light;

BHRIT. BETTSESLMSETEZETARICEEICREIL TGO AIERTY . BRAROKIZE, AR
AECRBTEADEDPEENTVEY  ThISHLARBENE 2o A ERFSL (ERLE) . XDRO
ETICHVRBELNEE Y HRESAFELTT (E-T),

Electromagnetic waves contain electrical and magnetic field components that oscillate perpendicularly
to the direction of propagation of the light beam. In natural light, these components vibrate in many
directions. On the other hand, in linearly polarized light, these vibrations are confined to a single plane (left
Fig., upper). Another form of polarization is circularly polarized light, in which the vibration plane rotates as
the light beam propagates (left Fig., lower).

(Gircularly polarized light)

EHEL ERFELE. RO FORENFLAFRF (RETF) ICHEBBSEDETHELONET AR,

(tnearly polerized ) EfT9H5ROANIML(BERIML) OMBEMARRI NEEEIZELES ARSI ERYAFER (E) &

AEYARRE)ENHY ., BRFERIHEL BREOFLVELEDREZEZ S ENTEEY (ERL) . 3R
ENERHISEOELENHAEARLTT (ERT),

Linear polarization is obtained by passing light through an optical element (polarizer) in which the
crystal axes and the orientation of the molecules are aligned. Circular polarization occurs when the phase
of an orthogonal wave vector (electric field vector) deviates by 1/4 wavelength. Circularly polarized light
can be left-handed (E,) and right-handed (E,), and linearly polarized light can be treated as the sum of E,

AL
(Eliptically polarized light)

and E, of equal intensity (left Fig., upper). When E, and E, have different intensities, the resulting light is
referred to as elliptically polarized (left Fig., lower).

=14 (circular dichroism: CD) &, X EMEYEDRIVRREHICENT. EAARLORIROES
MNELGLIRETT, COAEE, AFEFRELGRABCEAOARAEEZRT LT, TALDORNOEEEHLET .
EADAFRERORIRDEICKYBERBIEAREELY ., COFEFRRODREEMA R (CD) EFV. 15M
ROTRLFT (£EH), COBAXROREKRFEEZTOVINLLOEAZBHERRIML(CD ARYRL) EFF

U ij’ o (E\I\ptlca\ly polarlzed hgh()

Circular dichroism (CD) is a phenomenon in which the degree of absorption of left and right circularly >
polarized light is different in the absorption wavelength range of optically active substances. CD
measurements detect these differences by passing left and right circularly polarized light through an
optically active sample. The transmitted light is then elliptically polarized, and this phenomenon is called
circular dichroism (CD) and is expressed by the ellipticity 6 (left Fig.). A plot of the wavelength
dependence of this ellipticity is called a circular dichroism spectrum (CD spectrum).

ic%/i'r&%ﬁ

(Optically active substance)

&

it AR RHXRAHP https/wwwj l
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22 {5/ Application Example

1000 HzC_ CHg 40

oE ] s

PNCs + right-handed silica helix
HsC.  CHs

o ~— abundant
. L a-helix
structure

o (-)-Camphor . . . 0 PNCs + left-handed silica helix
200 300 400 200 220 240 260 400 600
Wavelength (nm) Wavelength (nm) Wavelength (nm)
Figure 1 CD (top) and absorption (bottom) Figure 2 CD spectra of Concanavalin A in Figure 3 CD (top) and absorption (bottom) spectra of
spectra of 0.4 w/v% camphor in ethanol. hydrochloric acid (pH = 2) aq. before (green line) perovskite nanocrystals (PNCs) grafted on silica helix
and after adding TFE with a ratio of 1:1 (blue line). in the dried film.

CD (mdeg)
o

(+)-Camphor

- abundant fsheet structure

CD (mdeg)

Absorbance
Absorbance
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