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9:00 ~ 9:15

[14a-K209-1]

BRICHEITFZBR-ZERHBIRILF—7 Yy TAYN=2 3 VIS 37 FE RS & Ui
FRyEYTL—~DORE

O=t 22 FA& 34 ME RIE34. BB B0 (1.9FH. 28R BHFADFT =+ b,
44FAHE, 5)ST-CREST. 6.5AHE)

9:15~19:30

[14a-K209-2]

NASICONZLij sAlg 5Geq 5 xMy(PO4)3[M=Mn, V, Mo, NilD &R, EERMESLUVTY - EF - B
FRABIS AR

O wA'. A T&' N Mt #FL R (1. RRERAAEET)

9:30 ~ 9:45

[14a-K209-3]

Mg =X B A EBI I aMgCo,_Mn, O 4-(1-a)Mg(Mgg 33V1 67.yNiy)04(@=0.5 x=0.6 y=0.1,0.15)D
Bt CEFE—LZRWVWICFE - B - BEFEE

Ofcik B, H#FA K. BB TR db# #3p! (1 REXAIFHIET)

9:45 ~ 10:00

[14a-K209-4]

T X220 LR EMEBMEIME1+2xMn2-3xVX04D EBFE C EFE—LEZBWVWETEE - B
P8ISR

O&mM = e/t Wizt &1 F&'\ HFEL B (1. RRENAE)

O EFHETVN)—

10:00 ~ 10:15

[14a-K209-5]

MgMn,_ Fe, 0,0 EfB4F I ¥ T4 - BFf - BF4EE

Ol R bR #isk A TR #FF B (1. REAAHET)

10:15 ~ 10:30

[14a-K209-6]

RINROTZAAA MEEICHITEBY 1 MNEFEBRENY REvy TIRILE—ICETBML
R

Oy R, &F EfE2. B A3, LT 2 &E & (1. BaARE, 2 8hmARES T
/. 3.BHFRCCS)

O EMETV Y —

10:45 ~ 11:00

[14a-K209-7]

L& UCazif e LIcBRERRINICE T 2 ER=ERSVIETBIEE 7 EZ 7 EHMDOER
HYBRZE

OMNEM FaE NE #'. LT R—? (1. BLZARE. 2EHARESRT /)
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11:00 ~ 11:15

[14a-K209-8]

Hydrogen Generation from Phenolic Resin by Microwave Irradiation

OIPutu Abdi Karya', Masakatsu Fujii', Kohei Nakagawa?, Yuto Kageyama', Muhammad Al

Jalali!, Fumihiro Nishimura3, Toyohiko Nishiumi®, Takayuki Asano'2, Seitaro Mitsudo'-2 (1.Dept.
of Appl. Phys., Univ. of Fukui, 2.FIR, Univ. of Fukui, 3.HISAC, Univ. of Fukui)

O EMETV Y —

11:15 ~ 11:30

[14a-K209-9]

BMIEIAT A 7 ORMET N1 UKL BKEREERIEDEIERL

OFA F7'. KR EZT2 B H#' (1.2RA. 2.EERK)

© HERRK

11:30 ~ 11:45

[14a-K209-10]

DFT analysis of interaction between adsorbed carbon dioxide and single-atom nickel-
decorated graphene for carbon recycling applications

O(M2)Reilly Bautista’?2, Kurt Irvin Rojas'3, Melsa Rose Ducut', Nelson Jr. Arboleda’# (1.De La
Salle Univ., 2.UP Visayas, 3.0saka Univ., 4. ANIMoS Res. Unit)

11:45 ~12:00
[14a-K209-11]
AEXRIWB ) FIOLFRRBICIDF ) D LA F D IRER LR

Ol RE'. AE E#. N 8. B ¥B" (1.ERH)
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14a-K209-1 B72EGAYELAET LIRS BETEE (2025 RRENAS BRF 2/ S2&FVT(Y)

ERIZETS5=ERH-ZEEARIRILX—TyTavnN—Cay
[ZXHT A FRASEVMEFRYEVTL— FOER
Influence of Molecular Orientation and Exciton Hopping Rates on

Triplet-Triplet Annihilation Energy Upconversion in Solid-State Systems

SFH', BHK?:, BWERXIFIA b3, ®WPEXKEY JST-CRESTS, WKHEC
O=# 22, EX B, ME EES, AH EC-'S
IMS !, SOKENDAI %, Molecular Photoscience Research Center, Kobe Univ. >,
Dept. of Chem., Kobe Univ. *, JST-CREST 5, Dept. of Chem., Univ. of Tokyo ¢
°Kuniyuki Miwa'!?, Tsubasa Okamoto**, Yasuhiro Kobori***, Akihito Ishizaki'*

E-mail: kuniyukimiwa@ims.ac.jp

SEE-CEHEMEEREN LR =T v S ar 3= g > (TTA-UC) 1F, KBRS
B A F— Rip EONEFT A ZAOMERERA E~OBERA I CE 2/ REERDH D20, EH SN
TV B[1,2], FRCHEIERICE T D EhEE R TTA-UC OEBIT, EENISHOBLENLEETH D,
WA, [ERP O 51 OELARCSr - O ZEHFHE 7O R v B 7D L— R 3 TTA-UC OZHEICE:
Z DRI OW Tk SV TV 5 [3,4], FRIZIHEATHFSE3] ClE, 1A B LR 0 FERFE R %
b Lo, ZHENE T O TRHA Y B IS . = E AT O A AR O LTI E B
LIEETABREINTEY, @ TTA-UC DR L EF AL o ORIERREZFHAT 5 2 LI
BRI LTW5, 7272 L, TTA-UC RN ETINRT A—ZIED X ) IKAET D 02 HOW T
IHNTERPRINTND DD, XV EWIREZ R T 570123 RO PITETH 5,

ABFFE T, TTA-UC Zh3EN 5 PR ZEHEFE 7O & v B v 712 E 5 ZFEERNE 1%t O fid
EOEAIZED L IKAET 2 DNEF, DA EOT2dDOERMZ7RT 2 & % BB 217
ST, BEFHHEOM RIS, 2 SO ZHEHEFHE 723 TTA-UC R & #% THRLMED —HEfhk 7%
AT DHERIT. VAR AR 24T U GR A L2 BB F3HT 3 TorF O 22 il
FIATATIE S IEERmL e D 2 &, F 72 Rie 2 = HIAGHEL 1%t OB E O [ 7C oy 1 DA 72 i
MRS TWDIEERLS R D T EBDoroTlz, EHIT, BMWAHMHAEH TRHA L72BLE & 950
R AAER TS LB E O OEB O L — b MEL 725 &, TTA-UC OBENEEHZ N
birotz, ETIZIN G OREROFEMCOWTiEmT 2 TETH D,

1] S. Izawa and M. Hiramoto Nat. Photon. 15, 895 (2021).
2] T. F. Schulze and T. W. Schmidt, Energy Environ. Sci. 8, 103 (2015).
3] T. Okamoto et al. J. Phys. Chem. Lett. 15,2966 (2024).

[
[
[
[4] D. G. Bossanyi et al. JACS Au 1, 2188 (2021).

© 2025%F [CRAYEER 01-001 1.4



14a-K209-2 B72EGAYELAET LIRS BETEE (2025 RRENAS BRF 2/ S2&FVT(Y)

NASI1CON g';] Li 1_5A|0_ 5Ge1_5_xMx (P04) 3[M:Mn, V, MO, N I] D
AR, BERERSLUTY - BF - BFEERH
Synthesis, conductive properties and average, electronic and local structure analysis of
NASICON-type Li1sAlo5Ge1sxMx(PO4)3s [M=Mn, V, Mo, Ni]
RRERXKZE! OM) &R #MXL, BE T&' &+ Hdt', HFX E'
Tokyo Univ. of Sci !, °Yuta Masuda?, Chiaki Ishibashi!, Naoto Kitamura?, Yasushi Idemoto!

E-mail: 7223567@ed.tus.ac.jp

1. BR %, BXEEHEREOE K E EBICREERY FU LA A UEBMPEH IILTVDHD,
PERE A1) b S 2 72 DI BLE R B E ORI LB AT R Th 5, £ DAl & LT NASICON
D LipsAlosGers(POa)s ZM B NTER ZED TWD DV, Z DXk HRiERNL, RIFETIE
Li1sAlosGe15xMx(POs)s (M=Mn, V, Mo, Ni)Z &5k L. EEFHEOMBKFEEfRE Lz, £/, H
PEF- « G X #RIEHT 2 V72 Rietveld EHTCHUH A HGELT — & % AV 72 PDF fi#fr s & | fiLAk
LYy - B - RPTEE, SEROMBBEREEZLZ L,

2. EBR LiisAlosGersxMx(POu)s % EAIEIC L W &Rk L= 2, HRERNEBEE < IRE L. 900°CT
6 Bl DARBEAIT -T2, £, BT T X~ BERE(SPS) b 1T > 72, BEHFEDFUEE LT MnO;,, V20s,
MoOz, NiO % V>, E#if7)s x=0~0.3 DFkt & (FH L7z, MDOFEZ KR X #EHTHIEIC L VAT
W, AJEFLRE ICP FEEHTEEE 2 T Lz, BEREPERHGIX SEM & B RIE T\,
TR A R U7z, KaUEHZ DWW T, B X BREIPT(BL19B2, SPring-8) - H1{4% 7 [EIHT(iMATERIA,
J-PARC) 545 B 77— % % VT Rietveld 14 (Rietan-FP, Z-Rietveld)(Z X 0 - 2 M5t L.
Maximum Entropy Method (Dysnomia)iZ £ V) %1 & fidT L7z, £ 72, BUH A EGELHE (BLO4B2,
SPring-8)2> & 1% & 41727 — & % Fv T PDF f#HT(PDFQui)lZ & ¥ R FTA i 2 gk L7z,

3. ERBLUOBE Mk XMEWTHIEIZ LY A3k ¢ ° Gine
DFEFE 72— 7 13 NASICON AUt E I I ie T & 7=, B
7 0 ADEEE R 2720 @H ORI OBE
FECMZ T, SPS %T-oTz, ZHOHORRHIOWTE
BREPE L7-fE R, Mn, V, Mo DEHARC L Y EER -

[FE T L7223, Ni=0.05 OFEHI DWW TITEFERNOLL Fol V005 DPDRREITY 1 > 7 1 2735 =
M L7, F£72, SPS #4795 Z & CHBRENM LT 2R ENH L Z L b ooz, fEmEiEa
T 572, Rietveld R 21T o7, TOFER, 12c VA1 MIEHIND Z L TEDORE INEL
UVEERNMET L2 &b, MUREORE SDFET DAl RIR Sz, B HREIEICD
Wi, GelZ Mn,V, Mo Z &4 2% Z & T, Li2-0 OIAFREAMENIR 720 | LiAE &2 <7
% L DR ST, JRFTREERAT (Fig )IC S WD TR O FREECTE 2 R v & i, &2 LT,
BEXB 1) UTFULAAUER, SHE, BRI TS, (2013).

2) J.Ocketal., ACS Omega, 6, 16187-16193 (2021).

G/ A

© 2025%F [CRAYEER 01-002 1.4



14a-K209-3

B72E 5 AR

REFHHRAR BERTHRE (2025 RREMKE FHF v/ R&AVFMY)

Mg ZREMIEMBH
o MgCo,-Mn,0,— (1- &) Mg (Mgo. 33V+1.67-Niy) 04 (2=0.5 x=0. 6 y=0.1, 0. 15) D
Bt BFE—LZAVETY - BT - EFRE
Cathode Performance and Average, Local and Electronic Structures Using Quantum Beam of
aMgCo2xMnxOs-(1-a)Mg(Mgo.33V167-yNiy)Os (=0.5 x=0.6 y=0.1, 0.15)
as a Cathode Material for Magnesium Rechargeable Battery
REXBISET ' Ok B A T& ., &tH H3t HFX K
Tokyo Univ. of Sci., °Aika Satou, Chiaki Ishibashi, Naoto Kitamura, Yasushi Idemoto
E-mail: 7224530@ed.tus.ac.jp

1. BB Mg k&I Li A 4 7B

1Zie < WA

WEME L THEHEINTEBY, WAEABET R —

BE, MW aett, a2 MEREIFREESN TS, L L Mg A 403 2 i 1 F A4 > O 7= i )s K 8¢
HY . ERLICEES TR, YIFRE CIEETIFRIC TERWIRER B A R LIz A B VRLE M B

MgCo2,MnO4Y |

BLOREFRY A 7 VEMEEZRL - Mg(Mgo,33V1A57.yN|y)O42) & U ol

ZFFDO

MgCo02:xMNnOs-(1- & IMg(M@o3sVier-y Niy)Os Z > TE 72, Z DFR1T a=0.3 x=0.6 y=0.1 ORAEL THIELER &
230mAh/g TH v | [FIFFIZE WY A 7 VR Z R LT 9, ARIFFECIEE 2 2 Eifrtkm FA4 B & L, «=05

x=0.6 (y=0.1, y=0.15) DA >\ T o MR & FEAf L 7=,

Wr&a1T\v», Bk e OBREER LT,

FlETE— ALY - FET - BT HEOME

2. EB A TIEAMKD 0.5MgC02xMnx04-0.5Mg(MgossVieryNiy)Os % 4R OHERE & VOSO,,

Na,COs & AT dkyb ki

FVAEK L, 2D DRBHI DWW THAR X BEHTICE W HZREL, ICP I
KV &R ERE LTz, FEMmEEZRE3 25 72 =Mt/ 790 C. 40CIZ

BB IR AT

ST, Fio. EHE X BRIEPT(BL19B2, SPrlng-8)<‘: oh Pk F-RR A3 (iMateria, J-PARC)% V72 Rietveld f&#T

(RIETAN-FP)IZ & 0 g HE DO fEHT . MEM |
FR(LIRAE & R s & 2 E et Lz,

3 RERLEZE X BEHTHIEDOH R, £TOMENA xRV
AT Fd-3m OH—HTH B Z L3 otz 90°CIC
FEIR BB\ T, MK y=0.15 (V AR E 1 )X 91E %
WA E 110mANg ZR L, ZO®BEMLT 10 A 71T
150mAh/g %7~ L7z (Figl), R TV iAA &% 115 %2 L
WELER
BER A R LT, BMREEIO Rietveld AT ORER, £TOR o e % 5 s
BIFDIIFF L IXT 0TI

BENT, LrL, BWHEREZ R LT V HHIAHLEE/ZD

RS, B

THR LA OSE, MEREIIS L LD,
BT 8a¥A b, 16d ¥ A hIZ

y=0.15 /&, 8a ¥ 1 D Mg HEHHENE N &N

Y EAAEE O, XAFS(BL14B2, SPring-8) L 1 & 4 J&

BIFD

Potential / V vs. Ag /Ag+
Potential / V vs. Mg /Mg®"

Capacity / mAh g™

Figl. Discharge—charge profiles of a=0.5,
x=0.6, y=0.15 at 90°C

EICRET D Mg BRE N2 E0NS o7, BIZ MEM BT L 0, 8a-32e V1 hDEBEFHEENMEL. Mg
NENERLTVEETHD 2 &N oT, £ XAFS LV, CoRV R b ENNESL RAHMMARS Z &

oo lz, LAED X S B m W IER &I

BB -T2 EZABND,

BIEE AR —ERIT IST E5 GX HiffrAlH 2 (GteX), JPMIGX23S1 DX T2 D TH Y, B

PRAALICTR IR L £ 97

ZEZICHER 1) Y. Idemoto et al., J. Power Sources, 482, 228920 (2021). 2) Y. Idemoto et al., J. Power Sources, 455,
227962 (2020). 3)Y. Idemoto et al., PRiIME2024,A09-1422, Honolulu, HI (2024)
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14a-K209-4 B2 BN AR AESLHBES BETHE (2025 BRERAS HEFrY/R&AFVI(Y)

~ 723 L REMIEBIE Mg12Mn25VxO4 D
IERRREE L B € — 2 2 AW - R SR T

Cathode properties of magnesium rechargeable battery cathode materials Mgi+2xMn2.3xVxO4 and
average and local structure analysis using quantum beams
RERERHXE!L &M = &EF w3 Al F&L #FFR E!
Tokyo Univ. of Sci. !, °Masaru Yatake!, Naoto kitamura?!, Chiaki Ishibashi?, Yasushi Idemoto?,

E-mail: 7223574@ed.tus.ac.jp

1. #e IF, IR CKREROBRESED SN TEBY, TOEME LT~/ 3 T LA KE
MR ShTWb, —J5, EMHE TR 2 i Mg 1 4> LBbA 4 & OB
HAERD RN, v 7R T LA TR - BEELICK WE WS R H D, Fox i, Hikl
B ELE LT MW IER EAE R T A ERVREE 2 AT 5 MgMnOs R EHZEH L CT&E 72,
KR, ABIFZECIE MgMnOs DERFERICE H L, Mn O— % V TEHT 5 Z & TIEMmREHEDSL
FaRAHD LT, VERD EERBIEC IR IE I KT B O W CEEICRE L7z,
2. EBRFE MgMn0s (MMO) & MgiaxMns.a3xVxOs (MMVO; x = 0.05, 0.1, 0.2) % i Heikik TH Ak
L7z, R X #REHT (XRD) HIEZ AW CTHORE &1 E8 &R Uiz, ICP FIto ittt
(ICP-AES) Z HIWT&JBAS DML E 38T LTz, HonERBRIL 3 Eit /L2 vy, 90°C THElE
L7z, R ClE, xiiie LTAZ3L &, ZEMmE LTAg VA VY —2H Lz, 3Bt oORS kS
CE¥IMERE) 1%, it XRD JIE (BL19B2, SPring-8) #5 & N 1-[EIHTll & (iIMATERIA, J-PARC)
THLATEPTNZ — o HWT, U — b MiEST (Rietan-FP) 12 X 0 3 L 7=, & 512, Athena
e N2 X AR (XAFS)FETIC & 0 | T s & OV 11 i & J -~ 7,

3. MREBLE G LIZHEO XRD /X 04 E—— p KU
52 X0, MMO DEHTE—2 XEKEH " AT
oo ) = A S0 4th 14th 426 2
AEFNVARREIIRE S, MMVO 136 2 [\ £ 5th 15t |5
‘ : = 02l 7 — 6th 16th 124 =
PREEMIC L » TIEG A VR E 2 — 7th — 17th | o
Z — 8th — 18th 1*°>
MMVO (tetra)i e E YA DN e VI g osff : ?g:h : égiﬂ 20 g
& MMVO (cubic)lZ)F g Sz, b o S s} 118 §
AREHZOWTHE - BV A 7 VB AT L , : . 1°
0 50 100(;apaci1y15/0mAh g_1200 250 300
7oo —Hil& LT, x=0.05 ® MMVO(tetra) _. .
O 2 (tetra) Fig. 1 Discharge/charge curves at 90 °C of MMVO (tetra)
DR % Fig. 11279, MMO & Bl LT, with x=0.05.

V E# MMVO I35 WA ERFFREZ R LT,

Z OEMEHEDEAL OB Z ST 5720, MMO & MMVO Ottt XRD /34— % il &
L. U— bV MENTZITV, HEELES & EMAEORBRE B LT,

BECHER 1) S. Okamoto et al., Adv. Sci., 2, 1500072 (2015).

© 2025%F [CRAYEER 01-004 1.4



14a-K209-5 B2 EGENELAESLHBES BEFHE (2025 RRERAS HEFY/2&AY5(Y)

MgMn,_Fe,0, D IEE#EBYE & F18 - BT - EFEE
Positive electrode characteristics, crystal, local and electronic structures
of MgMn2-xFexOa
REXRIKET * Ol &AL, &b W', B TR HFX E'
Tokyo Univ. of Sci!, °Ryujin Nakayama?, Naoto Kitamura?!, Chiaki Ishibashi?, Yasushi Idemoto*

E-mail: 7223552@ed.tus.ac.jp

1. BW) ~ 73y vl EmE, R ZRERD 1 2L LTHffShTWnWd, LL, 20
ERRRFOVERRIZ 53 TIE 722 < L BTHLEM B OWRERLETH D, AU TIEA B RATERE
D MgMn204 IZRFIZTEH L7z, JEATAFFE Tid. MgMn204 1355 200 mAh gt D WV ER B4 7~ L C
WOEN D, =0T T —FBHNELDZ LI A I AR EFFCE W2 R & L
THFbND, RHFFETIE, Fe BHIETH D MgMnoxFexOs (x=0~2)IZ&E H L, ¥ 7 LHeE72 L
DIERRHE &Y < /T « GOl 21T - 72,

2. FEBX MgMn04 IZB LTl WHLIRIEIC X 015 GV RTA 2 Paip % Sz L, A—Lr v
L7z, BERK(650°C, Air, 24 h)y 2% Z LIZ K W alkt 24572, Fe ([Z DWW T Bipkifi /4 500C & LT
[FERIZ G LT, B3R X ARIBIFTIE & ICP-AES 21T - 72, EXULFMIE T, 90°CIZ THREE
A 7 VERBRIC X0 B E AR Lo, Eo, e X #R R X% —2 (BL19B2, SPring-8) %
AT Rietveld fi##T(Rietan-FP) 24T\ Fr K= o b 1 B —VE(MEM)IC & V) BB 5 o5 A & ST L 7=,
E BT, X BRI kA ) E (BL14B2, SPring-8)iC & W & « JRpTii& 2 et L7z,

3. MERLEE AREHCOVLORA X @I,

N r 40 &
EEITo T, ZDFRER. MgMN04 IZ DWW TIEIE S i‘: ol i 135 3:
RO A R VHHEITRIE S, Fe #ERLE \x md g 2
MgMnysFeosOs . MgMnFeOs . MgMnosFersOu % o K g‘m B2
MgFez0s D E B/ U 7 1357 J i D A B LT 5 -0-8/ o = 20 £
IS — 15 9

)RR S -, ICP-AES OfER., MgMn04 & 0 50 100 150 20 250 30
MgMnosFersOa (22Tl FHIABMLAE & b Capaty/ e

B L My BRI OREER B Flgd  MgMnFeO, DR
723, DOMOFEHZ DWW THIE R EIA B ROE 0 IZHI T & 72 2 L 3o e, R ERBR %
IToTo kiR, Fe BHURIZE W TRWAR EENT-T A 7 VRHEDRS D, Fe [EHIZ I 0 IEMmRHE
W BT D Z ENDhoTz(Figl), E7o, BREHIOWTHERDE X #it 2 7o fs S a2 17
Sl ZAH WMRBURT 4 v T 4 T EEDIENTE, HolcEr b Lo, HAES
B A IERBRF I RE T B Z R LT,

BEE AMIEO—ERIL, IST - FOHHY GX BRI 23 (GteX) JPMIGX23S1 DR & 32T T2 b D
ThY ., BIRSIICEHEEEH L E T,

ZE Ik 1) S. Okamoto et al., Adv. Sci., 2, 1500072 (2015).
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14a-K209-6 B2 EGENELAESLHBES BEFHE (2025 RRERAS HEFY/2&AY5(Y)

FINRATRhA MEEICET5BY A FRFRBEENAVFXvy T
I RILF—IBET HMLERHT
Machine Learning Analysis of Double Perovskite B-site Composition and
Band Gap Energy
HXARRE!, #hmABRESF /2 EHRCCS,, OO /MG EE, &F EMH
hig BEAS, W R, FHE B

Japan Women's Univ.!, Yokohama City Univ.2, RIKEN Center for Computational Science?,
°Saho Kobayashi (Kajikawa)!, Masanori Kaneko?, Takahito Nakajima?, Koichi Yamashita?, Azusa
Muraoka!

E-mail: m2456002ks@gr.jwu.ac.jp

15T R L AR WA SR A RO YR AR KBS B i D fig
MELE LT, na b Xa 7 2Ah A4 MREE S B
TS, L LI ~a 7 20 A hKEGE# Pb
MEHIA R RN A2 G LW IIREND D, ZDY, :

ESRME A7 AT FBBE LT GeSn Him 7 X Ge

A MEIRAELEHR SN TV D (Figl). 29 L7 B < with
A FETFOREPER B, S REy 7= BB’ n

IV — DO FREOAEE L TEME D BLR D b EERAIIZTE

HEvCWb. £22C, B %A MNE1OREKA /N Fig. 1. Overview
KXy v 7T R NX—IZ 52 DB MITT 52 &

NUETHAH.

T, kA 72T VORI O T E 2 T2 20 1 O PEE T ISR 3 8 L T 5.
¥FIZ CGCNN (Crystal Graph Convolutional neural network) [1113J5 7 & #E & 12 B3 2 FrME A2 B D A
T2 ENTE, Brx 2G5y FOMMEIE T RNCRIA S Tnd. CGCNN 2 E D=2 —F /LR > B
T — 7 OFTIEIERIANNEL, SEENMEFLTWV— 5T, RENRENEWIRERDH D,
07 AA b KRGEMMEBRICEB T, ETFTAVOKEL L I, YIHEIcEEL 52 R+
BT T 52 HbEETHD.

AWFFETIL, #ENRE(LSINT=X T NARa T A0, NegGieTr —4 %y F2ITxE L Tk
# &7 /L ® Random Forest (RF) [3]1% W= f#iT 24T >7-. RFIXREAEZX—RIZLTZET L TH
D, BREBO TN T DK FHEEOF R EEEE L L CHEBTH LN TE5.
2, B A FEFEAEN0, 0.5, | DEADNY RXy v 7O L — 2 THIT5ET L%
FEIXE, ZOETNAEGHTHILET, B A NETFORKRNBNY RX Y v 7= R LXF—Th
2D RBERNTT 5.

JEFIRALEDY 0, 1 OMERICOWT, 1E, e o 3
JEF A OEN S REZERR LTz, BRI, v~ « :Train
TN T AT A SO RE ¥ v PR F—DOEHHE 24 © Test

EDESER W BT VO TRIFER & B A ORI
Z Fig2 |27 . X FERZEMSE)IT 023eV TH Y, &
CERBITETCWAH LWL . FEHLEETVOREARLD,
HIEBO TN R b EEOREVIL— b OFMAEEB A
rDOBDEETH -T2, FT2 AV A b, XV A FEFD
AR MEICE A TR, — b 3 O
TIHO0H LT 1 HE LOKIFCHBEES, N F¥yy 21
TEINX—ICEZ DEEBIIREHTHDL EEZLNS.

Predicted value (eV)

T T 1

T T
‘ -3 -2 -1 o0 1 2 3
(723%‘3(@&) Difference from the average (eV)
[1]T. Xie et al. Phys. Rev. Lett. 120, 145301 (2018). Fig.2. Label vs Prediction

[2] T. Nakajima et al. J. Phys. Chem. Lett. 8, 4826-4831 (2017).
[3] L. Breiman, Machine Learning 45, 5-32 (2001).
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14a-K209-7 B72EGAYELAET LIRS BETEE (2025 RRENAS BRF 2/ S2&FVT(Y)

LiskUWCaZzfillis LEERERRKICE T2ER=ERSUINMBIEL
TUORZTEROEROHAR
Theoretical Study on Nitrogen Triple Bond Cleavage and Ammonia Formation in
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Abstract

Plastics can be categorized into flammable plastics that burn easily and flame-retardant plastics

that resist burning. Polyethylene (PE) and polypropylene (PP) are typical examples of flammable plastics,
while flame-retardant plastics include polyvinyl chloride (PVC), fluorocarbon resins, and phenolic resins. A
key characteristic of flame-retardant plastics lies in their molecular structure. Specifically, plastics
containing halogen elements (e.g., fluorine, chlorine, bromine) or phosphorus exhibit low flammability.
Fluoro resin (PTFE) is well-known for its exceptional flame retardancy.

We have used a microwave catalytic selective heating method to thermally decompose flammable
plastics, enabling hydrogen recovery and carbon nanotube (CNT) synthesis®2. This study extends this
approach to phenolic resin, a type of flame-retardant plastic.

Bakelite or phenol-formaldehyde (PF) is a type of flame-retardant plastic widely recognized for
its strength, stiffness, and heat resistance capabilities. PF is commonly applied in electronic devices, boards,
and wire installations. This polymer is also known as thermosetting resin because it is formed by heating so
that it cannot be melted again. Due to its complexity, PF is one type of plastic that is very difficult to
recycle. PF with molecular structure (CsHsO-CH2OH), has extractable hydrogen reserves. However, an
appropriate and simple process is needed to extract Hz without producing excessive CO, emissions.

Our method employs an iron-based catalyst that is highly microwave-responsive. We achieved
selective heating through microwave irradiation by mixing this catalyst with Bakelite, which is not directly
microwave-absorbent. This process generated a temperature gradient between the two materials, facilitating
the decomposition of Bakelite’s surface molecular structure, producing hydrogen and CNTs.

This study demonstrates a straightforward, environmentally friendly upcycling technology that
leverages microwave catalytic selective heating. The method efficiently transforms plastic waste into
hydrogen, a promising energy source, and CNTs, functional materials with diverse applications.

References
[1] Abdi Karya. | P. et al., 84th JSAP., Poster, 19p-P01-4 (2023)
[2] Abdi Karya. | P. et al., 71st JSAP., Poster, 22p-07-6 (2024)
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AL, fKT 23R TGN L7 Fig. 1c), ZAUE, NEBEBIED A TKRFBAEMRELT
5 &0 b WREVEMN LB DED Z L TKBERMIED =R X —RBR M ET5Z LaRL
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Fig. 1. (a) Schematic diagram of microfluidic device. (b) High-efficient hydrogen production by
combining streaming potential and external applied voltage. (c) Relation between flow rate and

reductive current at —1.5 Vin 0.1 M HCI.

© 2025%F [CRAYEER 01-010 1.4



14a-K209-10

DFT analysis of interaction between adsorbed carbon dioxide and single-atom nickel-
decorated graphene for carbon recycling applications

De La Salle University!, University of the Philippines - Visayas?, Osaka University’, Advanced
Nanomaterials Investigation by Molecular Simulations (ANIMoS) Research Unit* °Reilly Bautista'?,
Kurt Irvin Rojas'3, Melsa Rose Ducut!, Nelson B. Arboleda, Jr. 14

E-mail: rvbautista2@up.edu.ph

1. INTRODUCTION AND METHODOLOGY

Carbon recycling processes, such as CO;
methanation, require a catalyst, such as Ni, to
occur. The proposed mechanisms for the process
involve adsorption of CO; as the first step [1]. A
catalyst for carbon recycling must first be able to
demonstrate their ability to adsorb CO..

One way to enhance the catalytic ability of Ni
is to combine it with a support structure such as
graphene. For this study, the ability of a single-
atom Ni decoration to adsorb CO, was
investigated by utilizing spin-polarized density
functional theory with van der Waals correction.
The generalized gradient approximation of
Perdew-Bruke-Ernzehof was used as exchange
correlation functional. A 4x4 graphene supercell
sheet with a vacuum height of 20A was
constructed, with the nickel decoration at one of
its hollow sites [2].

The molecule was then placed 1.75 A atop the
Ni decoration and then fully relaxed to find its
adsorbed state. The suitability of the catalyst was
analyzed by calculating its adsorption energy
E .45 using the following formula:

Eoas = ECOZads - Eco2 - ENigph

where Ecg,qqs 1s the system energy of the
adsorbed CO; Ni-decorated graphene system and
Eco, and Ey;gpp are the system energies of free
CO; and Ni-decorated graphene, respectively. A
negative value means that the CO, molecule was
adsorbed by the Ni-decorated graphene. The
resulting interaction was analyzed by identifying
the involved orbitals through density of states
(DOS) analysis and investigating the charge
transfer through charge density difference (CDD)
analysis and Lowdin charge analysis.

2. RESULTS AND DISCUSSION

The geometry of the CO> molecule changed as
it was being adsorbed. The linear molecule was
bent to 148.5°. The Ni decoration migrated from
the hollow site to midway to the bridge site. The
adsorption energy of -1.30 eV indicates that the
molecule was adsorbed. The C-O bond in the
adsorbed molecule was stretched from 1.17A to
1.26A, implying a weakening of the bond.
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The DOS analysis shows activity between
Ni’s 3d orbitals and the 2p orbitals of the C and O
atoms that are adjacent to the Ni atom. Both the
CCD and Lowdin charge analysis indicates an
increase in the charge density between the Ni and
the molecule’s C and O atoms, with these atoms
sharing electrons. (Figure 1)

(a) Top view (b) Side view

Figure 1. Charge density difference (CDD) of CO, adsorbed on
Ni-decorated graphene. The yellow regions are where there is a
gain in the charge density while the blue regions are where there
is a loss in charge density. Legend for the atom colors: brown —
carbon; gray — nickel; orange — oxygen. Isosurface: 0.0153088

In summary, the single-atom Ni-decorated
graphene can adsorb CO; as shown by the
negative adsorption energy, the resulting density
of state changes, and the increase in the charge
density in the region between the Ni decoration
and the molecule. What remains is to investigate
whether the catalyst will also significantly lower
the activation barrier for the various dissociation
reactions under the carbon recycling processes.
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