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[1.1] Y. Tachibana, Y. Onitsuka, S. Kanaya, H. Kono and M. Takahashi, Phys. Chem. Chem.
Phys. 25, 6653 (2023).

[1.2] A OHEEZL TR — RN B, HEVS7T2 X, 202346 5.
[1.3] S. Kanaya, Y. Onitsuka, N. Watanabe, H. Kono and M. Takahashi, in preparation.
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[2.1] S. Long, Y. Onitsuka, S. Nagao, and M. Takahashi, in preparation.
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[3.1] N. Watanabe and M. Takahashi, Chem. Phys.581, 112265 (2024).
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[4.1] N. Watanabe and M. Takahashi, Phys. Rev. A 108, 042814 (2023).
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1. Noboru Watanabe, Masahiko Takahashi
Electron-impact dissociative ionization of SF¢ studied by angle-resolved (e, e+ion)
spectroscopy
Physical Review A 108, 042814-1-9 (2023)

2. Noboru Watanabe, Masahiko Takahashi
Theoretical study of valence excitations in fluoromethanes by high energy electron
impact

Chemical Physics 581, 112265-1-11 (2024)
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1. M. Takahashi, I. Nakajima, Y. Onitsuka
ELECTRON SPECTROMETER
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HigH A = 2 2023 4 6 A&

AN
% )R 147 D JR -1 B &4y O B 3
H10 MR AL —HEE, FT o1 % (AMO) #Fme (2023.6.3)

2. Satoru Kanaya

e
2

Extension of atomic momentum spectroscopy from diatomic molecules to polyatomic
molecules
Best Poster Prize, 38th Symposium on Chemical Kinetics and Dynamics (2023.6.9)

3. Satoru Kanaya
Development of atomic momentum spectroscopy of polyatomic molecules
Outstanding Poster Award, XXXIII International Conference on Photonic, Electronic and
Atomic Collisions (ICPEAC 2023) (2023.7.31)
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Sihan Long

Development of a new pharmacological index by using the frontier orbital wavefunction
in momentum space

Second place award, National Taipei University of Technology & Tohoku University
2023 Joint Symposium (2023.12.11)
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1.

Sihan Long, Yuuki Onitsuka, Masahiko Takahashi

Development of a new pharmacological index by using the molecular orbital
wavefunction in momentum space

2023 Tohoku Meeting of Chemical Society of Japan and 80th Anniversary International
Conference of Tohoku Branch, The Chemical Society of Japan, Sendai, Japan
(2023.09.08-10)

Noboru Watanabe, Masahiko Takahashi

Symmetry breaking in dissociative ionization of symmetric molecules by electron impact

XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.07.25-08.01)

Masahiko Takahashi

Electron-atom Compton scattering: a new and unique tool for imaging intramolecular
atomic motion

XXI International Workshop on Low-Energy Positron and Positronium Physics and XXIII
International Symposium on Electron-Molecule Collisions and Swarms (POSMOL 2023),

_10_



Notre Dame, USA (2023.08.03—06)

Noboru Watanabe, Masahiko Takahashi

Symmetry breaking in electron-impact dissociative ionization of symmetric molecules
XXI International Workshop on Low-Energy Positron and Positronium Physics and XXIII
22nd International Symposium on Correlation, Polarization and lonization in Atomic and
Molecular Collisions (COPIAMC 2023), Toronto, Canada (2023.08.03-05)

Masahiko Takahashi

Electron-atom Compton scattering: a powerful tool for imaging intramolecular atomic
motion

National Taipei University of Technology & Tohoku University 2023 Joint Symposium,
Taipei, Taiwan (2023.12.11-12)

Masahiko Takahashi

Electron-atom Compton scattering: a powerful means for imaging intramolecular atomic
motion

Workshop on electron collision processes and related plasma spectroscopy, Toki, Japan
(2024.1.16-17)

Yuuki Onitsuka, Masahiko Takahashi

Construction of an apparatus for the study of stereodynamics in electron-molecule
scattering

Workshop on electron collision processes and related plasma spectroscopy, Toki, Japan
(2024.1.16-17)

(P

1.

Satoru Kanaya, Yuuki Onitsuka, Noboru Watanabe, Hirohiko Kono, Masahiko Takahashi
Extension of atomic momentum spectroscopy from diatomic molecules to polyatomic
molecules

38th Symposium on Chemical Kinetics and Dynamics, Hakata, Japan (2023.6.7-9)

Yuuki Onitsuka, Yuichi Tachibana, Satoru Kanaya, Hirohiko Kono, Masahiko Takahashi
Development of an imaging method of intramolecular atomic motion

38th Symposium on Chemical Kinetics and Dynamics, Hakata, Japan (2023.6.7-9)

Sihan Long, Yuuki Onitsuka, Soichiro Nagao, Masahiko Takahashi

Combining momentum-space wavefunctions and frontier orbital theory for providing
predictive insights into pharmacological activity

XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.7.25-8.1)

Satoru Kanaya, Yuuki Onitsuka, Noboru Watanabe, Hirohiko Kono, Masahiko Takahashi

Development of atomic momentum spectroscopy of polyatomic molecules

_11_



XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.7.25-8.1)

5. Yuuki Onitsuka, Yuichi Tachibana, Satoru Kanaya, Hirohiko Kono, Masahiko Takahashi
Development of a new molecular spectroscopy technique: mapping atomic motions and
elemental composition analysis of a molecule
XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.7.25-8.1)

6. Isao Nakajima, Masakazu Yamazaki, Yuri Popov, Salim Houamer, Masahiko Takahashi
A binary (e, 2e) study on Ne at incident electron energies up to 4 keV: Asymptotic
behavior of the (e, 2e) cross section to its high energy limits
XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.7.25-8.1)

7. Noboru Watanabe, Masahiko Takahashi
Theoretical electronic excitation cross sections of CCl,

XXXIII International Conference on Photonic, Electronic and Atomic Collisions
(ICPEAC 2023), Ottawa, Canada (2023.7.25-8.1)

8. Sihan Long, Yuuki Onitsuka, Masahiko Takahashi
Development of a new pharmacological index by using the frontier orbital wavefunction
in momentum space
National Taipei University of Technology & Tohoku University 2023 Joint Symposium,
Taipei, Taiwan (2023.12.11-12)

9. Yuta Suzuki, Yuuki Onitsuka, Yukiyoshi Ohtsuki, Masahiko Takahashi
Construction of an apparatus for the study of stereodynamics of electron-molecule
collision
National Taipei University of Technology & Tohoku University 2023 Joint Symposium,
Taipei, Taiwan (2023.12.11-12)

10. Satoru Kanaya, Masahiko Takahashi
Open-ended theoretical questions to ask AMO researchers
Workshop on electron collision processes and related plasma spectroscopy, Toki, Japan
(2024.1.16-17)

ZOfh

1.

Yuuki Onitsuka
Molecular Science Using Electron Scattering
2023 International Course: ““Current Topics in Emergent Materials and Devices” (/i 95&q#
7%), CEFMS-NYCU, RCAS-AS (Taiwan) and 5-Star Alliance (Japan), Hsinchu, Taiwan
(2023.10.16)

_12_
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AWFFE 8Tl T/ - ~A 7 a Bl ERA L by - A bFoER L & mEICBE T 050
Sy EFBR & P ICIFIE A D TV D, BURIICIE, ~ A 7 a itk T A A0~ A 7 1 K & R
T2 AT AT ER B EEE R L L DOMITE, Z O HTICHFTE 72 E 2 HEE L T\ 5, 2023 D72
HHFFIRENL. LT O X 9IS b,

1. ARV ERBENSOTIAAFZRA R D E BT EDOREL

7 I A RIERUELFZEMMEREEE (ALS) 7o Ekix BB TR OND, 7 I v A REKRT
I, A OBAERDPEZ DI WERTH DL, —HENERT D EARFWICT InA R
RET %, TD7d, T IaA REAERA 71 = R 5O AR BFIE N QBRI SRR 5 &
BEZOHNTWD, I, ka7 IvaA NERY VNV EPRERFLLRNA VT X T
(Membraneless organelle, # > /37 B BHEF, ML & b ZiEn D) 2T 25 2 &3
BENTZ, LY VT ERMERIZ Y VX BREDIEFICEL (~t%) . TIaA FE
EROBITAR 5D EBbnoTEZ, LML, 72 aA NEAERITESEE» -3+ 1
DOWANIREAIREEA T D72, 2 DOERMFHUD NS > 7o, AR TIL, & 037 BIRHE
L HDOT I aA ROBZAEROH
HOBEAZ HIEL T\ 5,
AR, <A 7 v kT A
R AT 2 R 7 R D B
DT I v A ROBARE AT
LAEBF Lic, BARMICIX, ~ A
7 BT NA ANT~A 71 R
— MY A XD (= g s G um
A 7 uki) KL, ToHho  |TKE S TR
Z N IR ST X m A

R T D2 BT 25 F
e Uiz (K 1), B b 7os RBEMEG & i35 2 & T, 7 I v A RNOAREENG
WTE D, AFIETIE, ZHE TITYHFIE 8 CIRE L 7oA BOREE S HIlE & e, FW&%%
AN—T"y NHEECT B LTz, A%, BAEHD D OT I v A REEARROFEM 720 Re
6&%%?50it\m®EF%%%L&VA7E(aVX7V4V\57)£:Omf%ﬁﬁ
T aA FEARGEEF A BETH TH D,

1 ~A 7K ZRWET I uA FEAEROBIE
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2. BRILEZEFALIET1/0KENMBEILEZITEORSE

[0St OE L0 SR - BiRICIET 21 2 &k, ok B ORIk 2 mE
D—D>TH D, ZNETHHRRLMIT L 7 T L ORBHEIC L 5 E OB N TR TE 2o T
Bric7eBige - RRBIROIE RO, WK O RWIFE R AIREIC 2D, 2000 448KV 10 - 100um
A ROFHEAAFAKNE (A 7 aKil) Z~A 70 A — LA XOWE (4 7 afilg) N THE
fEL. b2« XA A HTZHI A9 5 Droplet microfluidics & FEIEZIL D Hiffias, s & 4y
HrglED @l b OBLR L 0 K& SHERE L TE 7z, 1 MIfasir-omE A 4~ — I — Rt 7e EI2F|
HAENTEY, 74 7V A = ZGBITBW T, R ER S X OIS o F iz
RERT V=T AN—%5BITRT Uy AR’ d D, D5 ETIE, BRIEFIH L, v A
7 v KN O ST RTALERE 2 B%E L C & 72,

AAEFE L, ~ A 7 1K & T E SR T O KB O iR DT 21T > 72, S HI2, KA
TEMEAI O RS KAE—3 L 2 VRO KR 5 2 2 BIZ OV TRFT LTz, T OREHE, BT
{BIZH 1T 2 K@ E IX R 25 CREil TEX 5 Z R e N o7 (K 2),

Contacting time 7 (< 1 s) ';;2'0 T
A X NaCl € .
'/ %) o~
.’/ \'. ° Time t f?"/ -; \\.». E 1 5 ,é 4
- (. \° . o (~60min) o/ H[5 N 3
\ o © ‘ = - ) P K
o\ / ), :‘\H /,"o g 1.0l af
Nanodroplets \ \.,ﬁ({ s l’\/f"?Microdroplet e S ke ,,;,
Hw.ng i E“.}"Ju/ Huma =M + KgTina, ng 2 =
S 0.5 fa
Omin ) ) 20min 60 min 100 min 1 % B ‘.‘1:
200 > s |
0 005 01 0.15
—_ = In a -Ina
200 pm 200 pm 200 pm 200 pm w,md w,nd

X 2~ 7 aKif % A7z B IRFLAL S O K O it
2. AIRE H WA RHEET NI ADRF

F o= A 7 a iR T S, ZAOIEFNTIE, U NZERIRR I L7z i R OB TEA R e
W EOGIR AR, EAMRE TR Lcde 7 v — 7 035 % [ e o F e Tl et
L Oy O & TRNEYEOREICRE 2RI A b DRy DHIEL | DZEN, BT —
TEY O 7 A KT AFEEEFA L, AL T vA ORBIEREICHHAIS TN,
—MIZIE, TAZ by T A RLULOEIR T, — R EFHITE 720 Th Y . 2O & &N
L7 Al - S0 HT B O EBUZIE, IOEFROEBEARETH > 72, bhvbiud, mtt
FRELTREET 4 AT LA VR 287 LWOEOE R T 88 2 | A0 E K7 B R T
oM L I TR LT,

AFEPEIL, ZNFE TED TEX T OEREE EIET 72010, NREA L T vl %
FIFH LT I aA FROFHIEEIE LT, U o ERREEREI AR T T, Mt TR 0.025 nM &
BAFRGMIATE Iz, L, MIEH TIE, MO BFENICLV T ImA R B OEENKET
D ENyhole, Stk MO BHFHIEERAET D HIEICOWN TR 2.
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1. Mao Fukuyama, Tomoko Mizuguchi, Piangrawee Santivongskul, Yuri Ono, Motohiro Kasuya,
Arinori Inagawa,Akihide Hibara
Kinetic description of water transport during spontaneous emulsification induced by Span 80
Nanoscale 16 4056-4062 (2024)

2. Yu Ogura, Mao Fukuyama, Motohiro Kasuya, Koji Shigemura, Sergei A. Eremin, Manabu
Tokeshi, Akihide Hibara
Rapid determination of domoic acid in seafood by fluorescence polarization immunoassay
using a portable analyzer
Analytical Sciences 39 2001-2006 (2023)

3. Md Nasiruddin, Zhipeng Wang, Hiroki Waizumi, Tsuyoshi Takaoka, Yasuyuki Sainoo, Atsushi
Ando, Ryuichi Arafune, Mao Fukuyama, Akihide Hibara, Tadahiro Komeda
Solvation Effects on the Electrical Properties of a Microfluid-Assisted Solution Field-Effect
Transistor with Atomically Thin MoS2 Layers
ACS APPLIED NANO MATERIALS 6(16) 15175-15182 (2023)

4. Fukuyama, Mao, Nishinami, Suguru, Maruyama, Yoko, Ozawa, Taiki, Tomita, Shunsuke,
Ohhashi, Yumiko, Kasuya, Motohiro, Gen, Masao, Chatani, Eri, Shiraki, Kentaro ,Hibara
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2. Enhanced Structural Integrity of Porous Carbon Monoliths with Aligned Microch

annels

The microhoneycomb structure offers benefits like a combination of lightweight and high
strength, as well as high surface area. In 2016, we discovered the remarkable structural directing
function of cellulose nanofibers (CNFs) in the ice-templating approach and achieved a
microhoneycomb-structured monolith with straight micro-channels, even when combined with
other components.[1] Nevertheless, the monoliths derived from CNFs are mechanically not
rigid, limiting their potential applications. To address this, we fabricate carbon
microhoneyocomb monoliths with improving mechanical strength. The microhoneycomb
monoliths possess water resistance, electric conductivity, high permeability of fluids, and
developed microporosity. We blended thermoplastic polymer and carbon black with a CNF
dispersion. Next, the precursor sols were directionally immersed in liquid nitrogen (-196 C) to
induce phase separation of water and dispersoid. Afterward, the frozen samples were cut into 10
mm monoliths and underwent freeze-drying in a decreased pressure environment to sublimate
the ice crystals. Finally, the resulting samples were carbonized at 900 ‘C for 1 h in a N2
atmosphere. Morphology: In Figure 2a and b, SEM images of the carbonized monolith reveal a
microhoneycomb structure with channels of ca. 21 ’m and penetrated channels along the
freezing direction. The microhoneycomb structure was formed through ice-templating, and it
was retained after carbonization. The micro-channels penetrate the monolith in the freezing
direction due to the directional growth of ice crystals. This permeable micro-channel structure
offers low resistance to fluid flow, making it advantageous for applications involving separatlon
and reactions in fluid. Porosity: The : ;

N2 adsorption-desorption isotherm of
the carbon monolith shows microporous
features (Figure 2c¢), and the specific
surface area was 353 m2 g-l.
Mechanical properties: The
carbonization of the polymer and carbon
black resulted in the creation of a robust
carbonaceous framework. This ™
LT
£
N

. . - i 2000
framework bestows the monolith with 1o | CBrPon monolith |
22 1500 -
w

an impressive mechanical strength of
1550 kPa and Young’s modulus of 9200
kPa, much higher than the CNF _ 353 m2 4 500 - CNF monolith
monolith, as illustrated in Figure 2d. 0 BET 0 .
The combination of honeycomb 0 02 04 06 08 1 0% 20%

) P/P, Strain (%)
morphology, penetrated microchannels,
significant porosity, and high  Figure 1. Characterizations of the carbon monolith. (a, b)
mechanical strength could contribute SEM images observed perpendicular (a) and parallel (b) to
to it llent f . . the freezing direction. (c) N2 adsorption-desorption curves.
o its excellent performance in various 4y gyress-strain curves.
applications including adsorbents,
sensors, and catalyst supports.
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Mengli, Tian, Hirotaka, Nakatsuji, Hirotomo, Nishihara
Biocompatible honeycomb monolith containing B-tricalcium phosphate for bone tissue
engineering scaffold
G231 Z R 2, Al (2023.12.7-8)
Minghao, Liu Rui, Tang, Mao, Ohwada, Hirotaka, Nakatsuji, Zheng-Ze, Pan,
Hirotomo, Nishihara
Enhanced Structural Integrity of Porous Carbon Monoliths with Aligned Microchannels
FH50 [RFHFFRFER AR (2023.11.29-12.1)
Minghao Liu, Rui Tang, Mao Ohwada, Hirotaka Nakatsuji, Zheng-Ze Pan,
Hirotomo Nishihara
Fabrication of Highly Permeable Carbon Honeycomb Monolith with Micro-Chennel
Sizes
FRa]~ T U Tk« G TV I % —HF 74— 7 A, AR,
(2023.11.7-8)
Peng, Wang, Hirotaka, Nakatsuji, Hirotomo, Nishihara
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Biocompatibility of size-controllable giant hollow carbon tubes modified by surfactant
R0 [a)RFHMFEFE X 7 —, K (2023.9.4-5)

Peng, Wang, Hirotaka, Nakatsuji, Hirotomo, Nishihara

Size-controllable Giant Hollow Carbon Tubes for bio application

FRE] TV Tk« G TV P % —HF 74— 7 A4, e

(2023.11.7-8)

Peng, Wang, Hirotaka, Nakatsuji, Hitoshi, Kasai, Hirotomo, Nishihara

Biocompatibility of size-controllable giant hollow carbon tubes

FH50 FERFHFFRFER AR (2023.11.29-12.1)

Shen, Zhaohan, Yu, Wei, Aziz, Alex, Yoshii, Takeharu, Chida, Koki, Nishihara,

Hirotomo

Li-O2 Batteries Based on Catalyst Anchored Single-Wall Curved Graphene Cathode

JE IR T I IE =7 FIA /2 753 [FIABCD & /al i 7 =, web (2023.4.14)

Shen, Zhaohan, Yu, Wei, Aziz, Alex, Yoshii, Takeharu, Nishihara, Hirotomo

Crystal Facet-Based Catalysis in Lithium-Oxygen Batteries

023 BXEFHFAR, il (2023.9.11-12)

Xia, Tian, Yoshii, Takeharu, Yamabe, Saoki, Aziz, Alex, Nishihara, Hirotomo

The understanding of a novel force-driven power generation system based on carbon

materials

023 BXEFHFAR, il (2023.9.11-12)

Yu, Wei, Aziz. Alex, Yoshii, Takeharu, Nishihara, Hirotomo

The culprit of carbon corrosion in Li-O2 batteries: H-containing edge sites

0 [ERFEH I FRFER AR (2023.11.29-12.1)

Yu, Wei, JSAHR—RR, &FFHCHE, MEA—, A, EsrE, mEEeem

FHAM2LI-02E MO IEMIZ [T 72> — MR T 7 = U AV AR OB

oA ] B an=, KPRk (2023.11.28-30)

Zhang, Mengxuan, Yoshii, Takeharu, Nishihara, Hirotomo

Low-temperature acetylene decomposition on ceria for controllable graphene growth

RO [T FEMFEFE X 7 —, K (2023.9.4-5)

JFEARRZR, AR —AR, TERER, RAIETE, L, AR

FAEZD AT 2 REMEL D i 36 L O AL 18 0D 28

2023 BRULFHFAR, 1@ (2023.9.11-12)

FEAREAS, ERHR RS, VEIRPEE, BR)IETE, SLL f, EAKH

PRFEREFDFR I LA ELD < N R ORRGE

BIHSEHE 0217 Fai in BRERKSE, i (2023.9.19-21)

HHOUE, THRA, HRERE, shafds, &30, 7R

HFERaRm A HRIELS U 7oAl X 5 EREFHICO2E5 L U'COE TG
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

A3 Al A =, FLIR (2023.9.13-15)

& B Kritin Pirabul -Gl W 805, GHigiesl, B 0 sshc, O,

i ERES ST

INBISA At B — [T O i S B AR

33 /5] HAMRS EA A=, Bk (2023.11.14-16)

Vefrr $RI0T, SR IR, EAR RS, SO LR, W PR, SRR BLAT,
R #E

XFUEAWEERELS T A MNERURE DGR & ST

50 [ERFE TR FES I (2023.11.29-12.1)

PElLR e, it Es, b EAN, BRRsh—, DU, vHREER

X ATV R H—RF ) RBEICL DX R EOBIER

33 /5] HAMRS EA A=, Bk (2023.11.14-16)

Vel e, /MR, R RN, RS —, SR, FRERC, vE R
Bl Ty — R o F 7 22N B EA b S AU T2 8 DO REMT

F23mEZ e, Mk (2023.12.7-8)

sl R, WATLE, GHAERSE, T)INE, SARFR, TR
JSTFHEI & — B AR T O AT MMERHRIEIZ A 7o RE,

36 /6] H AR 2 F = TR K =, IR (2023.12.7-8)

TR T, VIR

JENFEE e — B AR T O AT MMERHRIEIZ A 7o RE,

25 [E] S FE R e =, Al (2023.6.17)

RS O, e, TEIREEA
RUREEGA LI 3ILT T 7 = SR O

B0 [FIRFEHFFRER. Al (2023.11.29-12.1)

RS |, O, PEIREA

=Ry VA MBS D ARET AL OfBEVERICBT 5 E BB
PEFIEPEIR T FHITTER 7 Fb 4E /2 552 [FINBCD 2/l 7E =, web (2023.3.17)
RS, EROLNG, R

1 — R RO R K EE T ORI & AR BT % E ARG

A3 [ R T A OWHES, HiH (2023.8.3-5)

Sl fl, PRI, m R, UL, NEREORES, FhA NS, THRAE,
SOROCIE, TEEEER, A SCHRB

SRITCHAME S UEIRFBMENCER L LI F—T SN EBRRIC LV IRES N
% fllihE

F50 [EIIRFEFFEER I (2023.11.29-12.1)

AR, FHROLNE, R, VERVER

B IR E 2 V=B AT A KRR I B HH T FIE OB %
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AR5 AT S, B (2023.6.17)

32. JEUKMEST, FHIEOLHE, RZEBEKR, WEREEA
HZERIRMEEEZ N2 B A T A4 S OKBEEOEME - &'

B0 [p] 74 PR DT 1B (2023.9.4-5)

33, VEUKEEST, FHIEOLHE, RZEBEKR, WEREEEA
1600°CHIRIEAEE 2 W2 B A T A MAKBREE O EME - E &
FA32[Elfi i =, FLI% (2023.9.13-15)

34, THRAE, HIN, HAATLHE, KREEI, MERNF—, A8, s,
PG R
Tt 36 & A A SR DO BVLIRIC X 2 @R MR N — 7R —7 20 —R o O
36 /6] H AR 2 F = TR K =, IR (2023.12.7-8)

35. RESHE, &L, PEIETEA
Low-temperature chemical vapor deposition of acetylene on ceria for size-controllable
graphene synthesis
F 50 [ERFHFFF2FER AlH (2023.11.29-12.1)

36. HUGH]F-, Kritin Pirabul, e, WREREE, CFigmesLl, BF Osshd, Orikm_,
[ RE S
TN T T N—RNAT T T = ) TN AN A Ak o DBR%E
BREFRF0EAE, lf (2023.3.27-29)

[EIFR =ik

1.

(FRFFamT)
Nishihara, Hiromoto
Advanced porous materials synthesized by template method
PACCON 2023, Mae Fah Luang University, Chiang Rai, Thailand (20231.20-1.21)
. Nishihara, Hiromoto
Advanced carbon-based porous materials and analysis technique
Special seminar at Silpakorn University, Silpakorn University, Nakhon Pathom, Thailand,
(2023.1.23)
. Nishihara, Hiromoto
Advanced carbon-based porous materials and analysis technique
Special seminar at Chulalongkorn University, Thailand (2023.1.24)
.. Nishihara, Hiromoto
Graphene mesosponge: Graphitized and highly mesoporous graphene with high durability
and sponge-like flexibility
2023 1st International Symposium on Carbon Materials (2023 ISCM-1) for Energy,
Environment, Sustainability, and Bio-applications with the 6th Taiwan Carbon Conference
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Tainan City, Taiwan (2023.1.31-2.
5. Nishihara, Hiromoto
Challenge of building three-dimensional frameworks using graphene
Emerging platforms for quantum computing, Sendai (2023.4.10-4.11)
6 . Nishihara, Hiromoto
Analysis and design of sp2 carbon materials
ORACLE Consortium Meeting, Jozef Stefan Institute, Ljubljana, Slovenia (2023.5.18-19)
7 . Nishihara, Hiromoto
Progress in atomic-level analysis and synthesis of sp2-carbon materials
AtomDeC 3rd International Symposium, Polish Academy of Science, Warsaw, Poland
(2023.5.23-25)
8. Nishihara, Hiromoto
Polish Academy of Science, Warsaw, Poland
IPPT Seminar on Mechanics, Polish Academy of Science, Warsaw, Poland (2023.5.22)
9. Nishihara, Hiromoto
Template carbonization for functional materials
Carbon2023, Carbon2023, Riviera Maya, Cancun, Mexico (2023.7.16-21)
10. Nishihara, Hiromoto
Graphitized and highly mesoporous graphene with high durability and sponge-like flexibility
2023 Exploring Thailand’s Electrochemical Opportunity, VISTEC, Rayong, Thailand
(2023.7.25-26)
11. Nishihara, Hiromoto
Mesoporous graphene with high durability and sponge-like flexibility
Special seminar at Kasetsart University, Bangkok, Thailand (2023.8.11)
12. Nishihara, Hiromoto
Graphitized and highly mesoporous graphene with high durability and sponge-like flexibility
Special lecture at Chulalongkorn University, Bangkok, Thailand (2023.8.9)
13. Nishihara, Hiromoto
Template carbonization for functional materials
Special lecture at University of Szeged, Szeged, Hungary (2023.9.1)
14. Nishihara, Hiromoto
Porous and Durable Graphene MesoSponge for Battery Cathodes
74th Annual Meeting of the International Society of Electrochemistry, Lyon, France ,
(2023.9.3-8)
15. Nishihara, Hiromoto
Template carbonization for functional materials
Conference LCC Eq. C, Toulouse, France (2023.9.7)
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16. Nishihara, Hiromoto
Functional carbon materials: new synthesis approaches and analysis method
Special seminar at University of Alicante, Alicante, Spain (2023.9.22)
17. Nishihara, Hiromoto
Unique templated carbons for cutting edge supercapacitor research
7th International Conference on Advanced Capacitors, Kamakura, Japan (2023.9.26-29)
18. Nishihara, Hiromoto
High-voltage supercapacitors using three dimensional graphene frameworks
ICGET-Tw, Taipei, Taiwan (2023.11.25-28)
19. Nishihara, Hiromoto
GrapheneMesoSponge: A unigue mesoporous material
The 7th Symposium on Challenges fr Carbon-Based Nanoporous Materials,
Nagano, Japan (2023.10.18-21)
20. Nishihara, Hiromoto
Graphene MesoSponge: A novel carbon material for extended battery lifespan
MIRAI 2.0 R&I Week 2023, Umed, Sweden (2023.11.13-17)
21. Yoshii, Takeharu
Synthesis of three-dimensional graphene materials for catalytic and battery applications
AIMR-Cambridge JRC Kick-off Workshop 2023, Sendai, Japan (2023.4.26-27)
22. Yoshii, Takeharu
Ordered carbonaceous frameworks: a new class of single-atomic metal catalysts based on
molecular-level design
The Second Workshop on Catalytic Reactions with lon Transfer through Interfaces
(ITICAT2023), Espoo, Finland (2023.8.24-25)
23. Yoshii, Takeharu
Strategic synthesis of ordered carbonaceous frameworks based on molecular-level design for
electrocatalytic applications
5th International Conference on Materials Research and Innovation (ICMARI),
Bangkok, Thailand (2023.12.14-15)

(—fiamTs)
1. Alex Aziz, Wei Yu, Rui Tang, Rachel Crespo-Otero, Devis Di Tommaso,
Hirotomo Nishihara
Utilizing defects to optimize the supercapacitance of graphene-based 3D frameworks
The 7th Symposium on Challenges fr Carbon-Based Nanoporous Materials, Nagano, Japan
(2023.10.18-23)
2. Bochenek, Kamil,D. Jarzabek, Nishihara, Hiromoto, Jain, Amrita
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Consolidation of GMS powder with aluminium via hot-pressing-processing and mechanical
properties
AtomDeC 3rd International Symposium, Warsawa, Poland (2023.5.23-25)
3. Chida, Koki; Yoshii, Takeharu; Nishihara, Hirotomo; Tani, Fumito
Multi-functional ordered carbonaceous frameworks synthesized from octaethynyl
metalloporphyrin
AtomDeC 3rd International Symposium, Warsawa, Poland (2023.5.23-25)
4, Jain, Amrita, Michalska, Monika, Nishihara, Hiromoto,
TMO nanorods for supercapacitor applications
AtomDeC 3rd International Symposium, Warsawa, Poland (2023.5.23-25)
5. Wakabayashi, Keigo; Yoshii, Takeharu; Nishihara, Hirotomo
Quantitative study on unpaired electrons in carbon edge sites
AtomDeC 3rd International Symposium, Warsawa, Poland (2023.5.23-25)
6. Kawabe, Yusuke, Tang, Rui, Nishihara, Hirotomo, Takahashi, Yasufumi
Nanoscale Characterization of the Degradation Reaction in the Carbon Electrode of Electric
Double-layer Capacitors
Workshop on Scanning Electrochemical Microscopy and Related Techniques,
Montreal, Canada (2023.9.25-27)
7. Liu, Hongyu, Pan, Zheng-Ze, Aziz, Alex, Tang, Rui, Nishihara, Hirotomo
Conductive substrate-supported ordered porous membranes as a universal model electrode for
exploring electrochemical systems
Carbon 2023, Barcel6 Riviera Maya, Cancun, Mexico (2023-7-16-21)
11. Liu, Tianshu, Rikuto, Kaku, Pan, Zheng-Ze, Ohwada, Mao, Pirabul, Kritin,
Nishihara, Hirotomo
Innovative EDLC Electrodes: Exploring the Potential of Mesoporous Nanoplates with
Seamless Graphene Frameworks
International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)
9. Matsutaka, Hiroshi,Kashifuku, Aya, Inukai, Manabu, Orii, Takaaki, Nishihara, Hirotomo,
Uchiyama, Naoki, Miyajima, Daigo
Porous Carbons using Metal-Organic Framework as Precursors for High Adsorption
Capacity
International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society of
Japan, Sendai, Japan (2023-9.8-10)
10. Mengli, Tian, Hirotaka, Nakatsuji, Hirotomo, Nishihara
Biocompatible honeycomb monoliths with micro-meter-scale straight channels
International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
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11.

12.

13.

14.

15.

16.

17.

18.

of Japan, Sendai, Japan (2023-9.8-10)

Minghao, Liu, Rui, Tang, Mao, Ohwada, Hirotaka, Nakatsuji, Zheng-Ze, Pan,

Hirotomo, Nishihara

Mechanically Tough Carbon Monoliths with Aligned Micro-Channels

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Peng, Wang, Hirotaka, Nakatsuji, Hirotomo, Nishihara

Agueous dispersion stability and biocompatibility of size-controllable giant hollow carbon
tubes modified by surfactant

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Shen, Zhaohan, Yu, Wei, Aziz, Alex, Yoshii, Takeharu, Nishihara, Hirotomo
Face-Centered Cubic Structured Ru Catalyst in Lithium Oxygen Battery

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Shimizu, Shunsuke, Yoshii, Takeharu, Osuga, Ryota, Nishihara, Hirotomo

Advanced temperature programmed desorption for quantification and qualification of
hydroxyl groups in zeolite

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Wakabayashi, Keigo, Yoshii, Takeharu, Nishihara, Hirotomo

Origin and catalysis of unpaired electrons in porous carbon materials

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Xia, Tian, Yoshii, Takeharu, Yamabe, Saoki, Aziz, Alex, Nishihara, Hirotomo

Insight into a novel Mechanical-to-Electrical energy conversion system utilizing carbon
materials

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Yoshida, Akiko, Pirabul, Kritin, Fujii, Shunsuke, Pan, Zhengze, Ito, Mutsuhiro, Noguchi,
Yukinori, Itoh, Tetsuji, Nishihara, Hirotomo

Functionalization of Graphene-coated Porous Silica Sphere with Prussian Blue for Electrode
Application

International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)

Yoshida, Akiko, Pirabul, Kritin, Fujii, Shunsuke, Pan, Zhengze, Ito, Mutsuhiro, Noguchi,
Yukinori, Itoh, Tetsuji, Nishihara, Hirotomo
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19.

20.

21.

22.

23.

24,

25.

Development of Biosensors based on Graphene-Coated Porous Silica Spheres containing
Prussian Blue

The Second Workshop on Catalytic Reactions with lon Transfer through Interfaces
(ITICAT2023), Espoo, Finland (2023.8.24-25)

Shimizu, Shunsuke, Yoshii, Takeharu, Osuga, Ryota, Nishihara, Hiromoto

Quantitative and qualitative analysis of hydroxyl groups in zeolites using advanced
temperature-programmed desorption

National Taipei University of Technology & Tohoku University 2023 Joint Symposium,
Taipei, Taiwan, (2023.12.11-12)

Yoshii, Takeharu, Chida, Koki, Nishihara, Hirotomo, Tani, Fumito

Synthesis of ordered carbonaceous frameworks with single-atomic metal species from
octaethynyl metalloporphyrin

15th European Congress on Catalysis, Prague, Czech Republic, (2023.8.27-9.1)

Yoshii, Takeharu, Nishikawa, Ginga, Nishihara, Hirotomo

Advanced temperature-programmed desorption: a hew characterization method for
heteroatoms in carbon

The 7th Symposium on Challenges fr Carbon-Based Nanoporous Materialsm,

Nagano, Japan (2023.10.18-21)

Yoshii, Takeharu, Nishikawa, Ginga, Takatani, Kouhei, Nishihara, Hirotomo
Observation of puffing phenomenon of needle coke by temperature-programmed desorption
Carbon 2023, Barcelé Riviera Maya, Cancun, Mexico (2023-7-16-21)

Yu, Wei, Aziz, Alex, Yoshii,Takeharu,, Nishihara, Hirotomo

Elucidation of Carbon Corrosion in Lithium-Oxygen Batteries

The 7th Symposium on Challenges fr Carbon-Based Nanoporous Materialsm,

Nagano, Japan (2023.10.18-21)

Yu, Wei, Yoshii, Takeharu, Matsuda, Shoichi, Aoki, Makoto, Kondo, Toshihiro, Nishihara,
Hirotomo

Free-standing hierarchical porous carbon cathode for practical Li-O2 batteries

Carbon 2023, Cancun, Mexico (2023-7-16-21)

Zhang, Mengxuan, Yoshii, Takeharu, Nishihara, Hirotomo

Controllable graphene growth on ceria via low-temperature acetylene decomposition
International Syposium for the 80th Anniversary of Tohoku Branch of the Chemical Society
of Japan, Sendai, Japan (2023-9.8-10)
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[TEBNAE ] AUFZe0 9 Tl AHES FOREFEHEICE B LS FEAKRO L Sk
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PERAA DI STV, £, ZOREHEITIT 1.7 nm BEDORT v TFHREHIS .
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Derivatives
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1. Chisato Sato, Takashi Takeda, Shun Dekura, Tomoyuki Akutagawa
Structure and physical properties of chiral dual-rotator type plastic crystal
R5 (L RFEHRRIAERE B L HAER AL SCET 80 JH4F Rl & E PR =i
Excellent Poster Award 2023 10.2
2. Kohei Sambe
Structural and physical properties of R-BTBT-CONHC4H2o (R = H, CgHi7)
The 26th Congress and General Assembly of the International Union of Crystallography
Award for best poster, 22-29 August 2023.
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Tomoyuki Akutagawa, Ayumi Kawasaki, Haruka Abe, Ryo Ide

Molecular Arrangement and Physical Properties of Dianionic Organic Semiconductors

The 14th Japan-China Joint Symposium on Conduction and Photoconduction in Organic Solids and

Related Phenomena, Nagoya Unive., Nagoya, Japan 2023 12. 7~9.
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Tomoyuki Akutagawa

Dynamics in Functional Molecular-Assemblies
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Jun Manabe, Mizuki Ito, Katsuya Ichihashi, Daisuke Konno, Masaru Fujibayashi, Goulven
Cosquer, Katsuya Inoue, Tomoyuki Akutagawa, Kiyonori Takahashi, Takayoshi Nakamura
and Sadafumi Nishihara

CAPTURE AND RELEASE OF IONS AND MOLECULES IN ION CONDUCTING
CRYSTAL RESPONDING TO THE SOLUTION ENVIRONMENT

The 18th International Conference on Molecule-Based Magnets — ICMM2023, Nanjing,
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Structural and physical properties of R-BTBT-CONHC4H2o (R = H, CgHi7)

26TH CONGRESS AND GENERAL ASSEMBLY OF THE INTERNATIONAL UNION OF
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Optical, redox properties and molecular assembly structures of m-expanded tetrathienylene
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CRYSTALLOGRAPHY (IUCr 2023), Melbourne, Australia (22-29 August 2023)

Ryohei Mizoue, Takashi Takeda, Mikiya Kato, Tomoya Fukui, Shoji Yoshiaki, Takanori
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Effect of alkylamide chain number on physical properties of triptycenecarboxamide
derivatives

26TH CONGRESS AND GENERAL ASSEMBLY OF THE INTERNATIONAL UNION OF
CRYSTALLOGRAPHY (IUCr 2023) Melbourne, Australia (22-29 August 2023)

C. Sato, T. Takeda, S. Dekura, T. Akutagawa

Plastic Crystalline Dual Rotator of Sulfonamide Derivative
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Akutagawa, Kiyonori Takahashi, Takayoshi Nakamura, Sadafumi Nishihara

Structure and physical properties of Ni(dmit)2 salts with organic cations introduced by solid-
state ion exchange

International Congress on Pure & Applied Chemistry (ICPAC) Bali 2023, 12th - 17th
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K. Sambe, T. Takeda, S. Dekura, W. Matsuda, K. Tsujita, S. Maruyama, S. Yamamoto, S. Seki,
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Development and characterization of ferroelectric organic semiconductor: alkylamide
substituted R-BTBT-CONHC 4H29 (R=H, CgHi7)
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Solids and Related Phenomena, Nagoya Unive., Nagoya, Japan 2023 12. 7-9.
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Derivative with Tetradecylamide Group

Wb R—FBdRHE R a A v Fy R L2023, GdbRHR 120 11-12, 2023.
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EnIrEEn S (Fig.1) o ABFETIL,
IhbnTr KTy S THERSE fye) e,
NPs o 4 e 1 5 470 il i 14 ek B & 3R i < LY >
HIRBR A1T 9 Z & T, NPs O3 i H 4 ' Ay
AT L7, Ak L7 R v 70 Figure 2 SN-38 — B TOFSYY DAL

DAFIVANIRR Y FIRIKE ML < B
#ﬁbf:iﬁfﬁ’*@kqﬂ WCAHICIEALRZE Z
AL DTG R 100 nm LA FOERIE S

SR DR RS S auvlz (Fig. 3) & Figure 3 NPs 0 SEM E{% (A) SN-ss-4Me NPs B)
SN-ss—CP NPs, (C) SN-ss—OMe NPs
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RS L 72 NPs DHLA ATEVERHI 21T 5 728012, MCF- 1%
7 Mfakk (b b FLoY A MRk B R) (2 NPs 35 & UY SN-38 80 |
AL, 48 BERI% OMIAA/ER A HE LT (Fig.d) . £ 4]
ZDfEF, SN-ss-0Me NPs 1% SN-38 & [RIFLJE 0 KFHE ; o e |
P& R L7~/ T, SN-ss-4Me NPs & SN-ss-CP NPs X 8 | wsniccrnes ~
WEEMMEF L7, 70 RT 9 V0270 o i 2] s
B ORI X 0 EEFIEIENAE U7 2 b D e
T AT )L o MEOBHIEN S AFKANIZE T 5 NPs > Concentration [M]

E 0) SN'38 ﬁ&ﬁq:% k_%:ﬁ_ L\/CI/ \5 - k Zl))/j_\‘ é j/]./f:_ Figure 4 ﬁiﬁlﬁ?ﬂﬁﬂigylﬁ;‘[ﬂ%”;ﬁ'ﬁgﬁ

2. PRLVEZERBRET IHARAAROEER EMATFE
LU~ & (Lactariusindigo) (Z&END 7T A7 XL (GuAzZ) #FEMRIE, 1979

FICHBE SN H OO RREILEW TH D, Ll & OEBEYHEFANC2E KO
B3 2 MEFIL/V, GuAZEERZ R OEAEIE L CURHAT 5720, GUAZZEER
BEHEM. BLO, KRICBITDEOOMAEG D XML bEZ MG LTz, 3-7 1
EEUYY (D) ZHEWEE LT, WHI 7Y T EITH 2 & TET = VRIS
-7 F NI AT NI (TBS) HFFO3-mF =) V25457, BV Yo L (3)
AR LTc#%, BILBUSIZ L0 7 XV UFERAE1GTo, IRICA%Z A TF LY F 0 L EAEH]
SHTt, BILLTmE 2 A, T ALV VERDAL, 6L, SLETILZEIUT A T VI A FFo3fE
MoMEREROEREAME LTEONT B) . ZOREWIZT vbT N Tn-TF LT
vE=U L (TBAF) ZERHSHTZE ZAMY U IAEBHET L, AL A FLEEFFD6

%f E‘ 'ﬂﬁ/\&f@ & [/ VC F’%ﬁ H—==—TBS ¥ NO, NO,
! 3)2 Na
L/7LCO 7{MA@I?“%/I/%fJ) N Pdci: (TP::) —» Q\No Et,NH R'
N N 0 L)\Br THF L)\ EtOH @.N : EtOH Pyrldlne OO
HA Y TaRXR= )LFE~D 1 91% 81% |@/\ -
F——ms R

HIT, F1ILIR A &/Mtﬁ

S LD eI HELT L 1:MeLi }w C:fezaﬂz POCI; H
THF TBAF HZO O _OmF_
7= (7) o 7f‘y‘_ﬁl/ YT, Vilsmaier- > p -Chloranil // 2s &p CHZCIZ Tolwene
Benzene 90% 86%
Haack i & 0 . AT AR Vi 7

C4:C6:C8=8:1:1

NINVEEZHAL, 8215 e

. KFEMAETEFRY e, o O e e e et
UAERERSET L a— e

XAREAER
MELE L, AFT U VR E °
DT AT NVEES ORI L Scheme 1 HRXAKEBE GuAz FEKXRDLER

D\ HI LT 2 RARF AR THDHGUAZHEIRD AR % R L7z (Scheme 1) .

B on-HaaROEFEDIETZ1T 5 72 DUV-VisSRIL A7 MV EHE L& 2
A, AIBDETEIRIZ 31T D 579nm DO RWIE R A7~ Lo, WRIT, KRBT D EEGO
HRZGDL N FLEIC K DR F2ER L2 & 2 A, SFEIRIEE50 nm D ERTZ KL+ &
LTHEOLND ZEBHEMNERoT, 5%, RGO RSN & L TOIH I
INnbd,
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Zhixiang Liu, Anh Thi Ngoc Dao, Ryuju Suzuki, Yoshitaka Koseki, Hitoshi Kasai
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Sanjay Kumar, Yoshitaka Koseki, Takaaki Kamishima, Hitoshi Kasai

Fragrance Hedione® (methyldihydrojasmonate) from D-Glucose

-67 -



International Symposium for the 80th Anniversary of the Tohoku Branch of the Chemical
Society of Japan, Sendai (2023.9.10)
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1) M. Fukuyama et al. Anal. Chem. 2023, 95, 26, 9855-9862

2) M. Gen et al. Under review.
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FIER. B X OHBEORIEN M LA AR TH 5, —FH. F/ MEHIKH - R0 %
Hickoto s L i3ENICE R 2WE %2R L, F/{LiIc X 2K - REOEATHF
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RYEA I XYY v L (Fig la) IWEH L. BEMEHRIICX 2 by 72y vkl XU
WHCOBEIERPIC X B3R NLT vy ED 2007 7u—F06F ) 4 Xtz ikH 7,

ARYVANTUVBEAIXS YV LABELW [-Z7ua T X<y X D07 K% Rk
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J Koy Bai th ok 7 A4 X504,

[1] (a) J. Harada et al., Nat. Chem. 2016, 8, 946.; (b) D. R. MacFarlane et al., Nature 1999, 402, 792.; (¢)

B. Li et al., Nature 2019, 402, 792. [2] S. Dekura et al., Solid State lonics 2021, 372, 115775. [3] H. Kasai
etal., Jpn. J. Appl. Phys. 1992, 31, L1132
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BEGE RS0 b v A ZOVIRRA- LG 00 I 5 ek AL HERRSY 0O 7 AR — LR AR e ERF R 20O
ENFEINDI2D, ZOlHES EWEOFHT A EFNNER SN TWD, ZALRRRDEYBIS
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Fig2. Ye Fuy v XE VA FLDOERK

N N\ Ny i) PAYVANSY
3?) 6 e ]\ HY Y AT /ﬁk A ?"/1/0) +5 EJZ 7% (i) TBSCI, Et;N, THF, 1t, 92%; (ii) TIPSOTTY, 2,6-lutidine, CH,Cl,, , 98%;

FERL L7 (ii)) Sc(OTH)s, MeCN : H;0 (24 : 1), tt, 80%; (iv) CHsC(OCHs), pivalic
—o
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1) S. Kumar, Y. Koseki, T. Kamishima, H. Kasai, Bull. Chem. Soc. Jpn., 91, 1691-1696 (2018).
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TTFUTZIL-FBANATVIR AR V4 —HEE

2023 &£ 4 A 6 B (K)14:00~15:30
BLEKRFEREXFYU/NR AIMR REE 2F £FE XAV YA G

A ®F RS HEERER

(Research Initiative for Supra-Materials, Shinshu University, Japan)
#H: Graphene-based Nanostructures Aided Sustainable Engineering

ZE:
The graphene-based nanostructures such as high-surface area nanoporous carbons, single
wall carbon nanotube, and nanowindows in graphene layer exhibit novel functions, which
should support sustainable engineering. This presentation will show promising
fundamental science for creation of innovative technologies for future human society.
The highly efficient separation of 1802 from 1602 has been requested for providing
non-expensive cancer detection. Dynamic adsorption of mixed 1802 and 1602 around
112 K on nanoporous materials gives high adsorption selectivity of > 1.5, being more
than 100 times larger than the current separation technology.
The sustainable society has requested better supercapacitors. The structure of ionic liquid,
EMI-TFSI, confined in 0.7 nm slit-shaped pores of carbide-derived carbon was studied
with HRMC simulation-aided X-ray scattering. We evidenced the accumulation of EMI
cations and TFSI anions in the pores due to marked image charge effect. This suggests a
possibility of new type of supercapacitors.

Application of waste-heat enables a completely new type of methane storage which

has been requested for a stationary supplying of renewable energy. We introduced
thermally switchable graphene-locks to carbon nanopores. Therefore, the nanoporous
carbon with this graphene locks can store the high-pressure methane at an ambient
pressure.
The excellent separation rate of nanowindows in the graphene for N2, O2, and Ar is
evidenced. The graphene-wrapped zeolite membranes show ultrafast separation of H2
from CH4 with the selectivity factor of 245, which should be useful to produce blue
hydrogen.
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TTFUTZIL-FBANATVIR AR V4 —HEE

2023 4 10 A 17 H () 13:30~14:30
RIEKEREXVY /SR AIMR REESF A YA MR
SEEf:  Alexander V. Neimark £(i2

(Department of Chemical and Biochemical Engineering, Rutgers University, USA)
#EH: Characterization of Structural and Adsorption Properties of Nanoporous
Carbons using 3D Molecular Models.
ZEE: Nanoporous carbonaceous materials are widely used in modern technologies as
adsorbents, catalysts, separation membranes, components of full cells and solar batteries,
energy storage and transformation media. Their engineering properties are determined by
their structural parameters, such as porosity, surface area, pore size distribution, pore
connectivity, surface roughness, and energetic heterogeneity. The lecture presents
advanced methods for structural characterization of nanoporous carbons and modeling
adsorption based on the molecular level 3D models of carbon structure and Monte Carlo
(MC) and molecular dynamics (MD) simulations. The conventional pore structure models
rely on oversimplified representation of carbon nanospaces as slit-shaped or cylindrical
pores. We employ 3D molecular models, which are generated by mimicking the process
of carbon structure formations. These models replicate disordered structures of
nanoporous carbons formed by corrugated and defective graphene layers with interstitial
micro- and mesopores. High performing computing capabilities allow to generate
hundreds of 3D models of different porosity, surface area, and pore size distribution and
choose the model, which would match the structural properties of the practical material.
The computational screening of 3D models is based on the comparison of simulated and
experimentally measured adsorption isotherms of standard molecular probes, N2. Ar, and
CO2. Once the model is chosen, the adsorption isotherms of chemical of interest are
generated using MC simulations with standard forcefields for fluid-solid interactions.
This approach allows us to monitor the dynamics of adsorption process, adsorption
capacity and selectivity, heats of adsorption, and other parameters. Moreover, using
hybrid combination of MD and MC simulations the effect of pore structure flexibility
and adsorption-induced deformation can be studied. The proposed approach is illustrated
by modeling adsorption of simple fluids and hydrocarbons on commercial activated
carbons. The proposed approach provides a new insight into the specifics of structural
and adsorption properties of nanoporous carbons and demonstrates the advantages of
using 3D molecular models for predicting adsorption of hydrocarbons and other
chemicals by MC simulations.
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TTUT N -EENCTYVIFHR U S—HRE

2023 £ 11 A 1 B (7K) 14:30~15:30
BLEKRFEREXFYU/NR AIMR REE 2F £FE XAV YA G

EER:  Yiying Wu 2
(Department of Chemistry and Biochemistry, The Ohio State University, USA)

#H: Harnessing Superoxide Chemistry, Carbon Electrodes, and Solid-State
Electrolytes for K-O, Batteries

ZE:

The heavy reliance of lithium-ion batteries (LIBs) has caused rising concerns on the
sustainability of lithium and transition metals (TM). Developing alternative energy
storage technologies beyond lithium has become a prominent slice of global energy
research portfolio. This presentation will discuss the advantages of potassium-based
batteries, particularly the K-O2 battery, as well as the challenges associated with their
development. Furthermore, our recent progress in carbon electrodes and potassium
superionic conductors will be discussed, which will be crucial in solving challenges in
potassium batteries.
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