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[Abstract] Hidden ordered state due to electron-phonon and inter-site Coulomb interaction
has been attracted attention in the field of High-T. and molecule-based superconductors. One
of the standard methodologies studying a hidden ordered state is to observe pressure
dependences of transport, optical and magnetic properties in the insulator phase in the vicinity
of the superconducting phase by using a liquid pressure-medium. Nevertheless, there is no
report on hidden ordered state of x—ET salt by using of standard methodology above
mentioned. Our experimental study on x—(ET)2[CuN(CN)2]I reveals that the insulator phase in
the vicinity of the superconducting phase survives at 2 kbar, which is significantly larger than
that of x—(ET)2[CUuN(CN).]CI (300 bar). This result indicates that x—(ET)2[CuN(CN)2]I is
advantageous to studying a hidden ordered state of x—ET salt.
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Fig. 2. Temperature dependence of electrical resistance
under hydrostatic pressures.
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[Abstract] A state where low-molecular-weight liquid crystal(LC) is separated from polymer
matrix is called Polymer dispersion type liquid crystal (PDLC). The facts that a flexible PDLC
film shows same functionality as a LC has gained attentions from different fields. For further
development, detailed analysis of internal structure of polymer matrix and the alignment of
low-molecular-weight LC is needed. In this study, the internal structure and orientation of low-
molecular-weight LC in polybutadiene/4-cyano-4’-pentybiphenyl(5CB) PDLC film is analyzed
using solid state NMR.

[FF] &0 NSRS 0B L 72 RRE THLY A N HEHAME Z & 0 150 BORIR i
(PDLC) &5, PDLC T AmIHSEEZ K72 7 4 W ANTHRE IS Z LN TE | FrA
725y B ME LM RIS S BRI X D LUWERERN IS CTE B84 7 U v RAEGEL
ThHbD, ZOXHRMEORZE., FIRIZIEE DT OWNERREECH G ORCHIIRER & D

FEARMZR AT DS MEL L 72 D, AWFFE T 4-0 7 -

4 -RUF)NET ==L (5CB)D K ) ISy ik Q O CN
AR 7 X (PBD)ICEVIAEES Z & T

FHIRAHE TR FERED S v D PDLC & 1ERL L

loo TERLTZIROMES 8 2 R A2 EAAEN

(DSC)% VTR, BA KD NEES R OMEsy 7 1191 Structure of - 4-cyano-
TR OTEBYE - FRraME A [E 4 NMR % VW Cfghr L 4-pentylbiphenyl (5CB)

7=,

[EBR)] 427 /-4 -XoF N T 2=V eRY T HE T %7 aakLAmis
FAWTRAL, VY — LB LEBRE T/ o oR/LAZRRIED Z L TEAKR
B (PBD/5CB) & 1ERk L 7=, ##HI PBD/5CB. PBD/5CB % 100°C T2 HREMEAL -4
D (PBD/5CBheat). 2851 & KB FRST L 7= & & (PBD/SCBuv) & AV 72, 3B InZA,
WHOMRIRE ORNICRE 2 =% / — /L TS 5 Z &L TECB ARMMIZEL RN L DI
L7=. A& NMR OHIE X JEOL ECA-300 7y :as 2 vy, BC 3L & %k 74.175



MHz T17-72, BCNMR 227 kLid, (@ +
BC{'H}CP/MAS % & BC{*H}DD/MAS %% FH»
THE LT, CP OFMFFRIZ 2 ms,
BBC{IH}DDIMAS £ 31} % Mk UK 30 s
L7,

heating

Heat Flow(m/W)

CIXET) o m
PBD/5CB (2 UV % # 5 15 IS L7z (b)
PBD/5CBuvish, 24 HE[E]TDOREET L 7=
PBD/5CBuvaan. (235155 DSC D FIEKF DR E
fti % Fig.2 127~ 9, PBD/5CB L
PBD/5CBuvish i3 290 K & 296 K (2 Wi &
— 7 SN, 2L O 5CB O [EFR-iK f
RSB IRE X 2906 K TH D, 290 K OB — 27 (% | | |
PBD TR 7 v FH7E L 72 5CB OAHIER I %} 280 o 300
sl X7 afigBED KA A A XD /S0 ©)
728, IRBIREN L7 L0 HRIRICS 7 L
mEEZOND, Fo. FIMRERET L
T 206K DE—27 B/hEL Ipotz, [FERORER
I% PBD/5CBheat (26 . 5 a1, sl SRR IR &
OB K - T PBD NIZZERBREE SR &
Fu. 7L 2TV 5CB MR35 2 & 3o
5. F7-. PBD/SCBuvaan Tl V7 O — 7 1% 280 ‘ 290 ‘ 300
533, PBD/SCBuvish & U & AR W B e T
— 7 BB ST, T OFEERD LB E D Fig.2 DSC curves for (4)PBD/SCE
- Z“EEZ VR JE AN YE Bl A= - '
?Ei;;t ;E%f%ﬁéiigggg %;Lgf L (b)PBD/5CBuyv1sh, (C)PBD/5CBuyvasn
Fig. 3 |\~ PBD/5CB & PBD/5CBuvish @ 296
K "G 3C CPIMAS & DD/MAS A~<7 kL (@)
%Z7~d, 30 ppm & 130 ppm & & — 7 1L PBD , .t..lu e JMJ,,
DY —27 T b, PBD/SCB Tl 13C CP/IMAS
& DDIMAS D X H 5D A7 ~LITh 5CB (0)
DB S 7=, DDIMAS A~27 k)L T4y
F-EE O VEEE,. CPIMAS A7 KL TClX
Sy IEEI OB WEE N S5, DD/IMAS
ALY RV TIEEIC S 7 B4 EE L 7= 5CB ©)
DY — 27 NELIL, CPIMAS 2L LT iEA
L2 ATV BCB O e 2 BTG & & A oo
2 HiILH, FIUTx LT PBD/SCBuvish Tl
DD/IMAS A2 R LD IR B D3I B (d)
U, 5CB OEFMMENBRD TEH L o T D A‘L
LB, . — —
IHOHORERIT, PBDN T 7 a0 200 150 100 50 0
L725CB D R A A P XDP/NS N, ppm
5CB 0 MEZICENS ZENTEHZ L

— - ik H — 2o Fig.3 !3C NMR spectra of PBD/5CB
2L TERY ., EHE-ESFHEEEIEE O PBD/5CB Ly at 296 K.

7 b ERIGEL TN D, (a)CP/MAS PBD/5CB, (b)DD/MAS
PBD/5CB, (c)CP/MAS PBD/5CBuvish,
(d)DD/MAS PBD/5CBuvish

'
N
T

heating

Heat Flow(m/W)
]

|
IS
T

LN
T

| heating

,Heat Flow(m/W)

N
T

JJULl L




1P043

NAF VBRI R FOVEZERAVWVE-EHRERDR NS VORA
YR T RWEH L5208, 2PERRBFFLEC
PepEan o M, BIHRE, HEFEM2, ORnfdz!

Organic Field-Effect Transistors Based on Halogen-Substituted

Naphtoquinhydrone
Ryonosuke Sato!, Dongho Yoo?!, Toshiki Higashino?, oTakehiko Mori*
! Department of Materials Science and Engineering, Tokyo Institute of Technology, Japan
2 National Institute of Advanced Industrial Science and Technology, Japan

[Abstract] It has been known that organic charge-transfer complexes with mixed-stack
structure show air-stable n-channel transistor properties. Quinhydron is a charge transfer
complex in which p-benzoquinone and hydroquinone are connected by hydrogen bonds to
form a mixed-stack structure. However, quinhydron is not well suited for the application of
electronic devices because of its large vapor pressure. In this study, we have succeed in
forming halogen-substituted-naphtoquinhydrone oriented films by low-vacuum evaporation
and fabricated a field-effect transistor. The thin-film transistor of BrNQH shows n-channel
operation with the electron mobility of 3.4 x 10° cm?/Vs under vacuum. In air, the threshold
voltage increases, but the mobilities are almost unchanged. The single-crystal transistor of
BrNQH also shows n-type operation with the electron mobility of 3.9 x 10 cm?/Vs. The
mobility of the single-crystal transistor increases by one order compared to the mobility of the
thin-film transistor.
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[Abstract]
Changes in electronic states of CT transitions from halide anions in alkali salt to polymers
were studied. Composites polymer electrolyte with Li salt are noticed as polymer electrolytes
(PEs) for Li Batteries. PEs using PVDF are known as PEs with high ionic conductivity.
Electronic structure is basic information to investigate the electronic properties of materials.
However, electronic states of each component in PEs still have not been clear. Changes in
electronic states in the condensed phase should be studied to develop the electronic properties
of PEs. As to halide anions, dependences on concentrations in aqueous solutions have already
been investigated up to 2.0M using attenuated total reflectance spectroscopy in the FUV
region (ATR-FUV). Excitation energies of CT transitions were changed with base polymers
since the CT states were affected by electronic states of base polymers. In this study, we found
the excitation energies of CT transition of PVDF and PEG are lower than those in the aqueous
solutions.

[F]

W L SO KGEERIC OV TORENREE > TEBY ., £ b OMRER RiZ>
N BHMELE L TESD FEMEIZOWTHERNEE > T 5, Poly(vinylidene
difluoride) ( PVDF ) % fF %' k 3 % & o F E i E 1% F 12 Lithium
Bis(trifluoromethanesuIfonyl)imide(LiTFSI)’“*0) Li¥g & DiREWM & LTI S, B

BECTH RN A A AMRBEMEZ R T, Mo FREEEICEOTA I 8O M 3
10@5?1%5 R %@ﬁﬁ%hﬁ@lofké BIREBILZ N E TH E VRS
MENTE TRV, ZHTEs FEMEOEFER) FUV S BN, £ DRI
BN K E N k7§ 5. ﬁEEE/fT/EU;UD)%ﬁT&;ot_ ENBEHTH D, AW TIE
W SR EN T IE(ATR-FUV) 2 WS Z & C, @0 TEMED FUV AT K
I RAFHNCHIE LTz, PVDF I% ATR-FUV ORIEFEIR TH 5 140-300nm (235 Tk
HTHDZ b, ZOEICHINEZ RO NOs=ea 7 DX H 7 =4 iz v
THIREZATH 2 &N TED é:f%zto AW TIEE 1 & LTPEG, PVDF 72 5 TNZ
PE % JH\ 7=, PEG IZB L CIZBEICE FIRREIC DWW T B A 17> Tk Y Y, 140-180nm
IZOH 72 & TONZ COC FEIT H 3k 7~ 2 WX > K(OH: 153nm, COC: 163, 175nm) & £§D.
7/1/73 U & etz B < 3R om /\%fi@é —J7 PVDF [ HI7E SR Z W % ¢
T2 72WE 1 Td D, PE 1Z 140nm {HTZ 7 V41 > @ o - 3p Rydberg BRI FH24 -5 W
IABLIE D 2,

e A zL/ k9% CT BEBRITEES: - 85 MEIN(140-300nm) (2 W A7 & FF



B, ZNETIT ATR-FUV Z W Toa 7 U KIEIR DR BRI OV T IRIR K

ﬁrﬁuou\fﬁﬁmﬁﬁbMT%to COWMEE DL, T =4 D CT BB &
BRENTED X O B TIREOZALZ R T EBLE LT,

(73112 (5E8k - #Him)]

FBRITITZ LY, Na* 2 F Ao & Lo~a bAoA 42 (Cl I, Br) g1 4 2 (NO3)
AJSNON Bls(trlfluoromethanesuIfonyl)imide(TFSI Ve T =F T HrEERH W,
PEG(F-¥)45 15 400, i ARE . PVDFCE)4r 15 71,000, EAGEDZ: 5 ONT low
density PE( % 0.92, BEARENZRAIE LI2EBRE 2Ry v b EKREREZRIE Lz,
KRR & PEG IZBI L CIXEME & 60CTIRA L TRl L7-, PVDF (XA E LTT
+ b > Formamide(FA) X U DMF % H W\ CEAFE OIRA TR 2 8 L At % 100°C,
0.1 [EDOFEMHEIZTE W TEEE ELIMFL%EPTB%% L C—RREAREME 2 157-, PE IX
160°C CIRME D #4 FHIWCTIRS L PVDF L RIGMHTHIBE L=, b7 s
ATR-FUV % T 140-300nm DL A~ MV%:?BJJE L7,

1ERR L 7=aEHo B W T T v ) /\r:f 70 PVDF (23— LI fiftR e
23, PE IZIZRETH D IRz S %&Laﬁ%ﬁbfmécu\é:%—%z b5, g”ct 7}<?§
WIZHOWTHR—ERE : Wy T OREICEIT 5 CTEBRABN LT, a2l
BB 5 ATR- 2~y wwﬁ:ttim“z) Lk, BOTHRICEBE L, £23E
BEL T ot 7 o D CT BRI DWW TR RO IR EE )N S om0 JBD OB
fibk_/)l/\wc/‘j%‘ Lﬁ_o

[#ER - BE] 05] LiBr N
Fig. 1 {21% LiBr WV 7=% 7 Lic e ;o
SWTOATRFUVIEDRERET L 0d  puor '~
720 KIEIEES L OV PEG IR D ALY _ . PE
R LIZIE 154.5nm-180nm AFTIC n B 2 4
D Rydberg BUE~DOEBBALL  «

N5, EEEMA70-200nm)iIc b <

o
)

LD BrA A kT S CT B
DRI RTH 5,

ZONY FOWINE — 71225\ T
table.l (2% &7, PEIZB W THD | \
TN CTEB ORI NS RBFIET 0.0 160 180 200 220 240

©
HI

YN _ib BNt A PR g WA A ) wave lenath (nm)
K TOBECIANNEEL DR Fig. 2. ATR-FUV spectra of LiBr in 145-230 nm.

CTTS band of Br~ were seen around 200 nm

%, ZISEP‘B BWTHEHLTWS,
/A GO CTESNEIIEND
ETHITE SR, PEG, PVDF &7V 77U table. 1. Peak wave length (nm) of CTTS band of
N OIREWIZEB VT CT oW LiCl, LiBr and LiNOs.

WE—7 NERRSTED, KBEENRE - & LiCl LiBr  LiNOs
HEWREMIZ, PVDF b o & b RIERM water 1760 2025 2115
IZENDZ ENbhot-, £7-. KIEREW PEG 179.0 209.0 213.0

Woe—27 v 7 hoREIEFE v sr7 O  PYDF 1795 216.5 X

FEIC L > TR D Z Enbnotz, Bk PE 178.5 212 X
TIETFT MU U LAEIZOWTORE L ¢

T% 25T 9,

[53E&CEk]

[1]Ueno N., Wakabayashi T., Morisawa Y., Spectrachimica Acta A, 2018, 197,170-175.
[2] Morisawa Y, Tachibana S, Ehara M, Ozaki Y., J. Phys. Chem. A 2012, 116, 11957-11964.
[3] Ikehata A., Goto T., Morisawa Y., Applied Spectroscopy, 2017, 71, 1530 — 1536.



1P045

35 JLPO-CON (sec-butyl) CH,S0; A/ A &F 3

EFBBEOSH. BERUMIME
I eN
O BF i 7!, $FIRR, i

Structures and properties of chiral charge-transfer salts of
PO-CON(sec-butyl)CH.SO3
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! Graduate School of Science, Osaka University, Japan

[ Abstract] We have prepared new chiral anions containing PO radical (PO =
2,2,5,5-tetramethyl-3-pyrrolin-1-oxyl free radical), rac-, (R)-, and (S)-
PO-CON(sec-butyl)CH2SOz37(3). The crystal structures of their PPhy salts were determined by
X-ray analysis. The rac-, (R)-, and (S)- isomers are isostructural. Magnetic susceptibility
measurements indicate the existence of a spin in each PPhy salts of 3. Each TTF salt of 3 was
obtained by metathesis. The crystal structures of the salts were determined by X-ray analysis.
The rac-, (R)-, and (S)- isomers are isostructural.

[F] Ftx (T PO-CON(CH3)CH.SOs [PO = 2,2,5,5-tetramethyl-3-pyrrolin-1-oxyl free
radical]® TTF <> PO-CONH-C;HsSO3 ® BEDT-TTF HiZHB\\C, 7T =4@Ho 7
=AU NETRE U HZ BN ToMm L, & ORISR 22 “RHO K —
BNGFELTWT, 2O LE—FHD N F—BIX7 =4 O AVKRIEL 7 DOHRIZFHEI,
b —HOREIET AN DR FIZHHEN TN D T2 R — i THligns f7e
28, ThbbES R—TRNERL TSI LEHLNILTND, ZTNERE X
T rac-PO-CONCH(S03)-CH2CHs (1) & =™ TTF i, rac-PO-CONCH(SOs)-cyclopropane

(2) &£ =@ BEDT-TTF Ha % &k Loy TR Rlames 2017 T#t i

HLEN, E6bbXD &0 k> Z LidehoTz, PN
=2 T4, MRS LT = BEsomsY o ] ) T
WEBDIFEL L TCXINT = EEATHZ L uH /$»/

Z. 7 IR RIEKLTNS K0 PO-CON(sec-butyl)CH2SO37(3)

EFD TTF O AT T, 3

(5 (528 - #iw)] 7Bk, RIK, SKENEFND sec-7F LT I %k KX
VABZ AR UBEFT Y AL KPRIETIRSG WIS LICED 3 FEo
CH3CH2C*H(CH3)NHCH2SOsH %#1537-, £ Z#IZ-2\ T DCC, DMAP Z#E&#l & L
T 3-carboxy-PO & =i, LA TF L TRA - WL, 3SFEEOAMMET =4
3B LTz, #:< PPhy+ Br & OIEAHIZ LY PPhytE E LTHE-, T Z2Nnd 3 -
PPhs & (TTF)3(BFa)2 & DRI FRGSIZ L Y 3D TTF 257,

[#55 - 28] 7 & A RIK, SIKZENFND PP I OW THALRIIE 21T - 7=,
AR A Table 1123, WTIUZOWTHE T VAN S=12 DF =2 —AE & LT
TFELTWDZ ENb0nD, £T-. ZNEND PPhali, TTF HIZHOWT X BREAE S
RGN 21T o Te, WIS L1 DO TH Y | fhshF/ N7 A—X |3 Table 2 IZ/r9 18D
ThoT-, LIETFE% 725 PROXYL 50 (PO T HAD 34MD 2 EFEESNHELES
2725 TW5) & PO Z TV AMZBWT, ZOMo S8 TiElE A& 2 Fr>7 =4



CEARR L ET R TTF 2572, DT ey FREEDEV DS ZN HIT AWz 4L
B HfbemiE LT &> T, FRRICRIR, SIKRE T8 IRPAEWICEL HO#E L
EHZLEEMFL TR TILT = ﬁ/%%ﬂbtﬁ\%%&beW\S¢&§?iW
EDOMITEMBEZRZ2D OO, M FERILIFIERCTH-7, (R)-3 - PPhs, (R)-3 -
TTF OfebtEE % =1 Fig. 1, Fig. 2 _/Ta“o Inombbnd oz, RIET
&)of%iﬁ’mﬂ)mﬁﬁﬁféi IR Z, TEIRTIEIR ERLIEARFIRED R N
S Lo Tz, ZTHREFINMEENERIZXH L ThnWed EEZ N2, 4
BIZLVNERT =AU B FICRTINEZEATIZ E2MmE LTS

Table 1. Curie and Weiss constants of 3 - PPhy

racemic R S
C (emu K mol™t) 0.376 0.360 0.360
7 (K) 0.000 0.048 0.047
Table 2. Crystal parameters
3+ PPhy 3:-TTF
racemic R S racemic R S
space group P-1 P1 P1 Pbca P21212; P21212;
a(A) 10.2346(3) 10.2367(8) | 10.2229(3) | 11.9996(13) | 12.0074(6) | 11.9871(8)
b (A) 13.6110(3) 13.5486(9) | 13.5099(4) | 11.5402(12) | 11.5343(7) | 11.5056(7)
c(A) 14.2610(4) 14.1827(9) | 14.1275(10) | 36.917(4) | 36.9249(19) | 36.871(2)
a 107.129(8) 107.271(8) | 107.341(8) 90 90 90
ey 99.174(7) 99.317(7) | 99.243(7) 90 90 90
% 97.261(7) 96.967(7) | 96.988(7) 90 90 90
Z value 2 2 2 8 8 8
Volume (A3) 1842.30(13) 1823.4(3) | 1808.27(18) | 5112.2(9) 5114.0(5) | 5085.2(6)
T(C) 17.0 -165.0 -173.0 17.0 10.0 17.0
R1[1>2.0 o (1)] 0.0615 0.0775 0.0557 0.0994 0.0724 0.0927
wR [all data] 0.1776 0.2127 0.1432 0.2798 0.2143 0.1449
Flack parameter - 0.17(12) 0.08(6) - -0.04(10) 0.17(9)

Fig. 1. Crystal structure of (R)-3 * PPh, Fig. 2. Crystal structure of (R)-3 - TTF
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Thermochlomism of Bianthrone singlet diradical
oShohei Yamamoto®, Zhongyue Zhang *?, Michio M Matsushita®, Kunio Awaga®
! Graduate School of Science, Nagoya Univ.
2 RCMS, Nagoya Univ.

[Abstract]
Bianthrone, 10(-10-0x0-9 (10H)-anthracenylidene)-9(10H)-anthracenone, is a thermochromic
molecule due to its conformational change induced by temperature.[” At room temperature,
bianthrone is yellow with bending form A, while at high temperatures, it turn to green with
twisted form B (Figure 1). This conformation change is induced by heat, light, pressure and so
on. B form is spectroscopically characterized in absorbance around 680nm.About electronic
structure of bianthrone, form Ais a closed shell state. B form can be singlet diradical or triplet
biradical depending on angle between two anthracene planes.
By now, we synthesised some bianthrone analog by phosphite coupling to introduce MOF or
COF. In that process we found that bianthrone analogs substituted many electron donating
group show deep color in organic solvents under room temperature. It’s suggesting possibility
that activation energy to take B form were stabilized by substitution groups.
In this work, we consider thermochromism behavior of bianthrone derivatives by performing
molecular calculations and temperature dependent UV-Vis absorbance spectra measurements.

[F]

Y haidt, AN ary T A=y a VBN A/ n I XA ERT
REHRSTLELTHOATWAY Zos7i, IR Ti3EiitEE (Figure LA, %
t) & 25—, BIETIZh U ow#E (Figure 1.B, Bikt) 2252810k -T
EEMESHE R L, BB FE IND, 2B, oNFICIE, B KX 680nm £iTic
WA 2 7R 2 EMHHAILTWD, B0, JE72 EOSNTRKIC L - T, Ak D B
K~OEEBDSHER SN TVWEBE, F7-e 7y v oBE PRSI, AEICBWT
TR (CD) THh DR, B SN/ BIKICBWTIE >0 7 > I FHE
O AN LF 55° O—HIEY T U hVIREE (SD) %, FEAEA LIEHEITIE
=EIEREE (T) &5 E26n T AEL

Foxlx, 7 b o BEERAL 7L L T, MOF £721X COF ~0#E A% Bi5 L&
2T 7A My F IV ZICEDFRET > bu U BEROSRIE RS LT & =M,
ZOMWMET, BTG MEERE A ZEEALZET v b e UEEERE, EIROERIR
REdh->TH BIRICHKT D EALNDEHOEZRLTEY, BEHLSHEICLD BIK
DZEALD RE I N, £ TR TIZ, ZNETELNZET V ba U FHERD
Oy FELEFHR SRR UV I ERIE 21T, S OFRDO Y —F 7 1 I X AZKH)IC
DNWTEEEIT-T,
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Figurel. Structures of Bianthrone

[325k]

TVF§%/VEQW%TX774%ﬁnyVﬁKioTEYVFDV%%%
AL, DO FEIERHEIC LV BARIRRE, —FEIEIREE, —E@ﬁ%@m*w%
— X AT 7T NEVER LT (Figure 2), & 72 IR ERAFEE A ATt 3 YR E
WIRFPIZBIT 2K FEROY—F 7 1 I A LEBH 2R LT,

(#% EZ 2]
Bon-e 7T v he rFER -3 1%, BRREBICEBWTHATH Y | X BEEMET

;@mﬁmﬁfiﬁmfAWT%é &ﬁ%néMto G TEERHE D DI, %ﬁ
DEFHEMK[AZEALZE T hay 2, 3I2BWTI, s L —EHERE
TRILF—ENFD L TNDEZ END, BIE~DOHEEIIC E?é%ﬁmixw%w
DR TFORIBEN TS, FlZ, 3 DEAITIREIRIEN —~HEIEY 7 U /VIREE (SD)
T%é:&ﬁﬁﬁéhtoiﬂ 2L 3T EFEOE T Ly LEEEICT D HORLIC
Ko TRHEICEALZ R L, 3 TR VBEE RO DD Z EmhhoT,
m%%2k3®mf@TUVVB%W FICHIEIC BT, SR T 700 nm AT D Yk
IWAHER SNz, 2B, B EICHBELTH, 20— OBHERBEKITMR T
o T2 FOWEEAREE 100°CLL iz 77 > b a 2L d AfE Th
ST, WHEDREERMFAEIZEZ Y, ZORIMIISEERR EDOEMKICHKRTHHDT
T2V EERERLTEY, BTV ba U ERRICHEEZ (O AHICHET A LD TH S
EtEZOLND,

o o
o 99 0
900 T
Q
1 2 3
AoooT £
5] cs
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.7 sD N
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Figure2. Energy diagram of Bianthrone analogs in CH,ClI,

[2%E 3R]
[1] H.Meyer, Monatshefie fiir Chemie, 1909, 30, 165.
[2] D. L. Fanselow, H. G. Drickamer, J. Chem. Phys.,1974, 61,4567.
[3] R. Korenstein, K. A Muszkat, S. Sharafy-Ozeri, J. Am. Chem. 1973, 95, 6177.
[4] 1A 2, o F s, BT IR, 5 11 [moRERRR s, 1P027 (2017).
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Conventional ESR Analyses of Mn, Fe and Co Complexes with Sizable

Zero-Field Splitting Parameters
oTakeshi Yamane!?, Kenji Sugisaki', Kazunobu Sato?, Kazuo Toyota!, Daisuke Shiomi?,
Takeji Takuit
! Department of Chemistry and Molecular Materials Science, Graduate School of Science,
Osaka City University, Japan
2 Department of Chemistry, Faculty of Science, Tokyo University of Science, Japan

[ Abstract] The fictitious spin-1/2 (effective spin-1/2) spin Hamiltonian approach is the
putative method to analyze the conventional fine-structure/hyperfine ESR spectra of high spin
metallocomplexes with sizable zero-field splitting (ZFS) tensors and the approach gives salient
principal g*T-values far from g = 2 without explicitly affording their ZFS values in most cases.
The experimental g*-values thus determined, however, never agree with those (g™¢-values) of
the true principal g-tensors, obtainable from reliable quantum chemical calculations. In this
work, we have derived the generalized g°™-g"™¢ relationships with the exact analytical and
genuine Zeeman perturbation approaches. To illustrate the usefulness of the approach, we have
revisited important typical high spin systems with large ZFS values such as picket fence Mn'!
porphyrins (S = 5/2), a 6th ligand coordinated porphyrin with Fe'! (S = 5/2) and a pseudo-
octahedral Co'(hfac): complex (S = 3/2), completing the ESR spectral and magnetic
susceptibility analyses and gaining significant physical insights into their electronic structures.

[FF] AR AN h=T i RE B aiifng (ZFS) T E Fi >4 Rmisik
® BESR AT MVOFRFTIZHWSINTE 2R, HFoind gl (¢ 1TE A
MH/FLND gl (gm) NPOENTEENTEZ IS, FAIZAE L &FES=72 £ T
D gt & gne [ ORRAEZ A VLNV =7 v OEE R AER LORIEE —~ >
FEEhEEZ AW CER L72[1]. ARSI, Fox B8 L2BRof A2 r~3 7290
\Z, picketfence lH A~ ARV T 4 U AR [Mn(TpivPP)(1-Melm)] (1, S=5/2),
[Mn'(TpivPP)(2-MeHIm)] (2, S = 5/2) [2], @A E U ERAR/NL T ¢ U P EE{R[Fe'(TMP)(4-
CIPyNO)2]BF4 (3'BF4, S = 5/2) [3], B L2/ 3b R EEIR cis-[Col(hfac)2(H20)2] (4, S =
32) [ DFENT 2 AT > 72, 235 OSERIE X B g & #ET, X-band (9.5 GHz %) ESR

Tpiv Tmes
OO SN
Nt N= 2 e FoC
, Np% . N, 12 N= ;
Toiv— MRy Tpiv TmeSAE\:Fe\ )~ Tmes O%%CFs
\/N\ J.\I / N L N’; Ho0.. | .0
r/\ W/ H.O /CIO""O
' 2
Tpiv Tmes Q _‘3 —CF,

|
'Bu _
HN>:O Trmes = } L,=0-N_ )—Cl FBC4
N )_z N. N 3

1 2 Fig. 1 Complexes considered in this study.
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[FiE] gfgmve BARROEHICHBWT, ERAE NIV =T VHIFEFE—~
VIRE L OIS EE O A a B fE LTz,
H=SD-S+BS-g B (1a)
= D[S, =SS+ 1)/3] + E(S,* — S,%) + B(SxgxBx + Sy 9yBy + S,9,B,) (1b)
ZZTg DIFENEN gT VY IVEWMEIET Vv, BIIAR—T B, SITAE
HEAF, BIXHRIE 7 ML THh 5. RAb)IX(la) i ERs L g 7V roE
HEER CEX T LERNTHS (D, EIXTaaoZlE ). A I k=
7 TIERQ) D “HOREEBEBL, NhOS=12 B\, g7 /DT
VI T H D56 & i TR WIS e Lz, goflgve BIRIE, ERAE
SN R=TUnLROEE—7 T~ —A ZHAMOT R LF—ZEN, HHPAE LN
V=T U OEFE— UHIZFELWE LTEHR L.
E.us(9,B,D,E) — E_y(g9,B,D,E) = g*"BB )
DO —1IH Ot A, 8ELO0Ra) 00 E—H 2 IEEEIE, 5 IH
AEEIEE LB —~ U EBEIE1]HRD7Z. ESR A7 hLDY I alb—v g

(21X EasySpin (ver. 5.1.12) [6]%& M 7=

F 7o, BERAICHERAI T o Y Vv w25 5 T2 DI
ORCA[7]7' v 7' T LE W& L¥5E %
1To7=.

[R5 R - 2] X 2(a)lo~ > H 8K 2 D 2
7 MV 2 b= g AR BB LUk
FUTENENAENAE NIV =T 0, BR
ABEUNIN =T ACHE S I 2 b —Y
a2 Thbh. FERARZ RV T 100 mT-1500
mT DJEHEIPHIZ DT > TEEDNBH -,
T4 13 450 mT LA EOSE BN T-1E5 5 D —H
23 off-principal axis extra line TH5H L&z, ¥
2y (D =+0.7 cm™, E/D = 0.004) %%
BT 52T, EMAMON ) =N E—7
IZMA T, ANAE NIV =TI LD
fERT CTIX A% & ST 7o off-principal axis
extra line Z HEHl9 5 2 LN TE 7 (X 2(b)).
a3 NER 4 OETLTFEREIZ g TV Y
e D T Y SR T RV ATREME A R L
Tetedh, HEEOFf 2 B0 RV 72 BB OE
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BLOENEN DK DETIRIEIZ OV TR
i D,
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[1] T. Yamane, K. Sugisaki, K. Sato, T. Takui et al. Phys.
Chem. Chem. Phys. 19, 24769 (2017).
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Fig. 2 (a) Simulated X-band ESR spectra of the
solution sample of the Mn(II) complex 2 based
on both the fictitious spin-1/2 Hamiltonian
(blue) and the full spin Hamiltonian approaches
(red). Spin Hamiltonian parameters: g, = 5.9,
=359, g = 1.96, 4,°1(>*Mn) = 750 MHz,
A,*(*Mn) = 750 MHz, 4.*%(>*Mn) = 240 MHz;
2 =2.19, g,=2.12, g. = 1.96, A«(**Mn) = 280
MHz, 4,(>*Mn) = 270 MHz, A.(**Mn) = 240
MHz, D = +0.7 cm™!, E/D = 0.004. (b) The
angular dependence of the ESR spectra from
the principal z- to x-axis based on the full spin
Hamiltonian approach. Colors denote the
transition intensities.
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HD-VSFG spectroscopy of supported lipid bilayers at solid/liquid interface
oMisato Kaji, Masanari Okuno, Taka-aki Ishibashi
Graduate School of Pure and Applied Sciences, University of Tsukuba

[Abstract] Supported lipid bilayers have been used as a model to mimic cell membranes.
However, spectroscopies to measure such “buried” interfaces are limited. In recent years, it has
been applied heterodyne-detected vibrational sum frequency generation (HD-VSFG)
spectroscopy to buried interfaces. The spectroscopy can selectively probe surfaces or interfaces
with high sensitivity, and enables us to investigate orientational changes of interfacial molecules.
In this study, we used Langmuir-Blodgett/Langmuir-Schaefer techniques to deposit the
proximal and the distal leaflets of a single lipid bilayer on a CaF> planar parallel substrate. We
evaluated molecular orientations and the signal decay of the supported bilayers by HD-VSFG
spectroscopy. The orientations of terminal methyl groups in DPPG/d7-DSPC bilayers
determined by HD-VSFG were consistent with the model. However, the flip-flop rate constant
estimated by the decay of the SFG intensity of the methyl symmetric stretching vibrational
mode for a DSPC/d7-DSPC bilayer was faster than previous studies. This suggests that the
bilayers had some defects, that is, lipids had not only all-trans conformation but also gauche
conformation.

[FF] BEUAREEHR, IR S ER U 72 B o IR E. AR OIS & B3 5720
EFETNELTEL DR THNLATNS, L2rL, 2OXIR2OD/V7(ITHEE
o b7z HmARE TE L0 ERRLNTWD, TF, SEm@ER)25E
R IREN D ETH D ~T v 2 A i RE RN JE 3 % 4 (heterodyne-detected
vibrational sum frequency generatlon HD-VSFG) Z33tiED Tl 7z ) i~ A
XL E->TWAHLA HD-VSFG /i T b b “RIEMIERESE (y@) 0375““%&1
51 ORI & )35, HD-VSFG 73 1A THRE o FIENHIETE 5 L 9|
AU, 2o PN ARG 2 R o T2 AR 1 L FEAAEH Ltﬁé’r@ﬁ%@%Lﬁift@ﬁ#
H72 SN D I S D, ABFE TlE. CaFe AT - 2K _EIZIE R 72 B E —
DFEEER LT, HD-VSFG 73tika FHVW TN ROFF 570 b EE Ottt n) 4 |

N R DOWRERENOIEE IO a7 A—va Ui LTz,
(a) (b) o) o

IR DPPG DSPC
SF Q@ H QJ\(CHz)MCHs 0 )L(CHz)tsCHz
\ OH I F H 3
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F
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4
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Figure 1. SFG experimental geometry and molecular formulas. (a) Reflection geometry employed for a bilayer
immersed in water. A silver film is used as a reference to normalize the SFG signals. (b) We prepared asymmetric
bilayers for SFG experiments, using DPPG and DSPC as hydrogenated lipids, and d7o-DSPC as a deuterated lipid.
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Figure 2. SFG spectra of the DPPG/d7-DSPC bilayer in the frequency regions of (a) 2000 —2300 cm™ and (b)
2750—3050 cm™. The CD; and CHs symmetric stretching (v) modes are strongly observed in each region. (c)

Time-dependence of the amplitude of the proximal CHz v mode from the DSPC/d7-DSPC bilayer. The red line
is the fitting result using equation 1.
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IV-SFG studies on lithium salt concentration dependent interface structure
of Pt/glyme-lithium solvate ionic liquids
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[Abstract] 1V-SFG spectroscopy has been used to explore Li[TFSA] concentration
dependence of microscopic structure at Pt/[Li(glyme)x][TFSA] (x: mole ratio of glyme and
Li[TFSA]) SILs interface. LSV results show that the anodic stability of [Li(G4)x][TFSA] SIL
IS enhanced with an increase in Li[TFSA] concentration. SFG results confirmed that the
enhanced anodic stability can be caused by the decreased adsorption in the number of free G4
adsorbed on the electrode surface.

[Introduction] Recently, solvate ionic liquids (SILs) have been developed and extensively
studied as electrolytes in lithium-based batteries. SILs are composed of a salt and a solvent
that strongly coordinates to the cation or anion of salt to form stable complex ions. One of the
most popular SILs is glyme and lithium bis(trifluoromethylsulfonyl)amide Li[TFSA] mixture
[Li(glyme)][TFSA], where stable [Li(glyme)]* complex cations can be formed. It has been
reported that the electrochemical anodic stability of [Li(glyme)x][TFSA] SILs depends on the
concentration of Li[TFSA]™. However, it is still unclear how Li[TFSA] concentration affects
the oxidation stability of [Li(glyme)x][TFSA] SILs and how [TFSA] anion and [Li(glyme)]*
complexes behave on electrical interface. Elucidating Li[TFSA] concentration dependent
interface structure of [Li(glyme)x][TFSA] SILs on the electrode surface is very helpful to
explore these problems. In this work, infrared-visible sum frequency generation (I\VV-SFG)
vibrational spectroscopy is applied to study Li[TFSA] concentration and potential dependence
of platinum (Pt)/[Li(G4)«][TFSA] (x = 8, 4, 2, 1) SILs (G4: tetraglyme) interfacial structure.
The chemical structures of G4 and Li[TFSA] are shown in Fig.1.

[Methods] Li[TFSA] salt was added into G4 solvent to

form different Li concentration [Li(G4)][TFSA] SILs , o Y o
where the mole ratio of G4 and Li[TFSA] was fixed at o D
x= 8, 4, 2 and 1. The electrochemical properties of
[Li(G4)x][TFSA] SILs as well as potential dependent
SFG measurements are carried out with a
three-electrode cell. The working electrode is a Fig.1 Structure of G4 and Li[TFSA]
polycrystalline Pt disk. The reference and counter electrodes are Ag/Ag*® and Pt wire,
respectively. HZ-5000 electrochemical workstation is employed to control the potential of Pt
disk in the SFG measurement and also to perform linear sweep voltammetry (LSV). A
mode-locked picosecond Nd:YAG laser (pulse duration of 20 ps, repetition rate of 10 Hz)
system is used to carry out SFG measurement. The polarization combination used in this work
Is ssp (denoting in order s-polarized SF, s-polarized visible and p-polarized field).

G4 Li[TFSA]

[Results and Discussion] Fig.2 shows LSV results of [Li(G4)s][TFSA] (black line) and
[Li(G4)1][TFSA] (red line) at Pt electrode with a scan rate 50 mV s*. The oxidation limit in
[Li(G4)1][TFSA] is located at around 1.7 V, which is much higher than that in



[Li(G4)g][TFSA] (around 1 V). The results show that
the anodic stability of [Li(G4)x][TFSA] SIL is enhanced
with an increase in Li[TFSA] concentration. In fact, the
anodic limit of [Li(G4)s][TFSA] is mainly determined
by the anodic stability of free G4, which is confirmed to
be easily oxidized at positive potential. While in
[Li(G4).][TFSA] system, the amount of free G4 in SIL
is considered to be negligible, and electrochemically
stable [Li(GA)T complexes,
are formed in the bulk, possibly resulting in high
anodic stability.

Potential dependent SFG spectra of Pt/[Li(G4)s][TFSA]
and Pt/[Li(G4)][TFSA] SILs are shown in Fig.3 and
Fig.4, respectively. In [Li(G4)s][TFSA] system, the
peaks at around 1040 cm™ and 1078 cm™ are due to free
G4 and Li*-G4 complex, respectively. The peak
appeared at 1143 cm™ is originated from SOz symmetric
stretching vibration mode (vssso2) of [TFSA] anion,
which is very small even at positive potential. The SFG
spectra of [Li(G4)s][TFSA] in Fig.3 indicates that Pt
electrode surface is mainly occupied by Li*-G4
complex and free G4 both at -2.4 V and at 0.5 V. The
increased peak intensity of Li*-G4 complex is due to its
orientation change as potential shifts positively.

In [Li(G4)1][TFSA] system, two main peaks are
attributable to vssso2 and CFs anti-symmetric stretching
vibration mode (vas-cr3) of [TFSA] anion respectively,
and there is no peak from Li*-G4 complex or free G4 at
-2.5 V. It means that [TFSA] anion may adsorb on the
negatively charged Pt surface by interacting with Li*
cation. At 1.3 V, the new peak at 1083 cm™ may be
contributed by both Li*-G4 complex and SNS
anti-symmetric stretching vibration mode (vas-sns) of
[TFSA] anion. The very small peak appeared at 1035

0.6 ———————

I/mA em’”
= =
o =
1 1

0.0
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0.5 1.0 ,
E IV vs. Ag/Ag

Fig.2 LSV results of [Li(G4)s][TFSA]
and [Li(G4):][TFSA] SILs at Pt
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Fig.3 SFG spectra in [Li(G4)s][TFSA]

1083 1.3V
X Li*-G4 complex & v,, sxs
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=l
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Fig.4 SFG spectra in [Li(G4):][TFSA]

cmtis due to free G4. Moreover, the increase in vss.soz peak intensity and decrease on vas-crs
peak intensity may be caused by the orientation change of [TFSA] anion. Comparing SFG
results at positive potential of two systems, the relative intensity ratio of Li*-G4 complex to
vss-so2 1S decreased as Li[TFSA] concentration increase in SILs. It demonstrates that the
amount of [TFSA] anion absorbed on Pt surface is increased. In addition, it should be noted
that the amount of free G4 in [Li(G4)1][TFSA] bulk is just tiny, so the available free G4
adsorbing on the Pt surface is much less than that in [Li(G4)s][TFSA] system. Finally, we can
conclude that positively charged Pt surface in high Li concentration SIL is largely covered by
[TFSA] anion, resulting in the decrease of free G4 adsorbed on the positively charged Pt
surface and therefore the enhancement of anodic stability. In the poster presentation, the other

two different Li concentration SILs will be discussed.

[Reference]
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SFG Spectroscopic Study of THF and Acetone Clathrate Hydrate Surfaces
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[Abstract]

Clathrate hydrates are crystalline solids consisting of organic or gas molecules trapped
inside "cages" of hydrogen-bonded water molecules, for which the most well-known example
is methane clathrate. The bulk structures of various clathrate hydrates have been elucidated by
a number of experiments. It is known that clathrate hydrates form by combining several kinds
of polyhedral-cage structure [1]. Dielectric constants and heat capacities [2], adhesion force
between hydrate particles [3], and mechanisms of crystal growth by a theoretical calculation
[4] have also been reported, but still little is known about their surface structures. In the
present study, we prepared a clathrate hydrate consisting of tetrahydrofuran (THF) or acetone
and H20 by freezing an aqueous THF or acetone solution under ambient pressure, and carried
out surface-selective vibrational sum frequency generation spectroscopy of the THF or
acetone clathrate hydrate in the CH and OH stretch regions.
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Fig. 1. [y®®| spectra of THF clathrate surfaces. Three different spectra (a), (b), (c) were obtained at different

focusing points on the sample surfaces. Solid lines just connect each data points represented by open legends.
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Electron spectroscopies and the first-principles calculations of nanocables
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[Abstract]

Nanocable (NC) is an array of all-trans conjugated chains periodically bridged by alkyl chains.
The prototype NC comprising alternately-arranged polydiacetylenes and polyacetylenes is
constructed by the polymerization of alkatetrayne molecules physisorbed on a graphite (0001)
surface in an ultrahigh vacuum. The ultraviolet photoelectron and metastable atom electron
spectra (UPS-MAES) of monomer monolayers exhibit minute features corresponding well to
those in the densities of states (DOS) obtained by the first-principles calculations, which is in
line with high regularity in molecular arrangement observed by STM and enables us detailed
band assignments. Spectral changes by polymerization are interpreted with the DOS, wave-
functions, and energy dispersion relations of NC calculated under periodic boundary condi-
tions and the peculiar electronic structures are revealed. The top of the HOMO band and that
of the 2"¥ HOMO band are distinctly observed in the UPS but not in the MAES because the
alkyl chains drawn to the conjugated chains prevent He* from interacting with the & orbitals.
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Fig. 2. DOS for a DTTY molecule (i) and infinite
NC (ii), difference DOS (ii)—(i) (iii), and energy
dispersion relations for NC conjugated chains (iv).
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Fig. 3. He | UPS for a graphite substrate (0), a
DTTY monolayer prepared on the substrate (i),
and the specimen after 12 h of UV irradiation
(ii). Difference UPS (ii)—(i) is shown as (iii).

kinetic energy, E, / eV

Fig. 4. He* MAES for a graphite substrate (0), a
DTTY monolayer prepared on the substrate (i),
and the specimen after 12 h of UV irradiation
(ii). Difference MAES (ii)—(i) is shown as (iii).
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Microscopic elucidation of ion pair formation effect
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[ Abstract] lon transfer through water-oil interface is often facilitated by complex formation,
which is called facilitated ion transfer (FIT). FIT plays an important role in many fields of
chemistry, including chemical sensor, separation and extraction, phase transfer catalysis,
biological membrane, etc. The present work investigates microscopic mechanism of FIT by
molecular dynamics simulation of CI" - tetra butyl ammonium (TBA™). The MD simulation
assigned the present FIT to the TIC/TID mechanism.[!! The MD also supports the “shuttling
mechanism” proposed by Laforge et al. &
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L7 LS 2 @t S5 o0 1 2 @RI 8l
W2 Z LIZREETH Y | FIT OBIRA 72 A
7 = X LDz LT, o815 (MD)
Vialb—T g IRNRFIETH L, AN Figl

TTILCl -7 FIT7FNAT E="U A Four mechanisms of facilitated ion transfer [
(TBANYDZRIZBIT LRIV mu A X 5

1

= -

1 .
NS

E?ﬁigq %;ﬁfﬁ L. & Dkt 2 5+ 1 aqueous :n;xed organic
LR - ayer ‘

F 7z, Laforge B 13L& HFEDBIKMEA A 12 n |
DONT, T HEOBUKMES A A 23 Fimda + @"C ©) -y
EEREIECRET B - L ams LTyl . ®_’(@_@~) |
Tl ORI A &2 XTI |
#f) % fil -9~ % Shuttling mechanism” % 28 L |

TWA(Fig2), @ e Th, Fexldil
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Fig 4.
2-D free energy surface G®(z, r) with external field of 0.2 V/nm, where the contour

values are shown with 0.66667 kcal/mol interval.
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Elucidation of amyloid formation in human insulin due to reduction of
surface charge density and interparticle repulsion
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[ Abstract] Insulin is reported to one of the proteins forming amyloid. Amyloid has been
observed in patients with type II diabetes and during the course of normal aging, as well as after
subcutaneous insulin infusion or repeated injection. Amyloidogenic proteins form amyloid
through misfolding, nucleation and nuclear elongation. However, the mechanism of misfolding
has not yet been elucidated. Human insulin is solubilized by forming colloidal particles in the
blood, but some factor contributes to the formation of amyloid. Therefore, in this study,
focusing on the pH and ionic strength related to the dispersion stability of colloidal particles,
we investigated the factors forming amyloid by controlling pH and ionic strength. As a result,
amyloid was not formed at high pH, but it was remarkably formed at low pH and high ionic
strength. This suggests that the surface charge of insulin contributes to amyloid formation.
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T IvA FERZIET D2 HERFIZCONTHHRE LW E/-S.

(2% k]
1] R. Jeremy Woods et al. Journal of Diabetes Science and Technology. 6,2 (2012)
2] Jean D. Sipe et al. Journal of Structural Biology. 130, 88-98 (2000)
3] Wang, J. B. et al. Biochem. Biophys. 415, 675—679 (2011),

[
[
[
[4] Steven S.-S. Wang, Eur Biophys J. 39, 1229-1242 (2010)
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The electronic states of phenylalanine adsorbed on WO3 surface
observed by soft X-ray spectroscopy

oYoshihiro Nakao?, Takashi Tokushima? 3, Masahito Niibe®, Kenta Adachi?, Yuka Horikawa®
! Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Japan
2 SANKA High Technology Co., Ltd., Japan
3 Laboratory of Advanced Science and Technology for Industry, University of Hyogo, Japan

[Abstract] A tungsten(VI) oxide (WOs) is the most typical photochromic metal oxide
semiconductors. It is known that a color change (colorless — blue) corresponding to the
reduction of W®* into W°* states in WO3 nanoparticles occurs under UV illumination. It is
also known that the photochromism is enhanced when some molecules are adsorbed on the
WO3 nanoparticles. We have performed soft X-ray absorption and emission spectroscopy of
phenylalanine adsorbed on WOz nanoparticles, which results suggested the electronic states
around amino group of phenylalanine is changed before and after the adsorption.

[FF] 7 X BRI D IRIL AR & BEEI 2 P B R DM ET D, LD LR O
BN BERRERT DT I BRI —RIIZIZ LI TH D23, RNIC Z < o a7l
B D-T7 2V BEBNIFET D Mo TET, T, MEEOEFIZE b 7> TAER
NO DIRT X BRENSEINT 2566 AWE Sl EERNO DIKT I 7 BRBER
DAL F=—=T—=IZH 720 95, BATOT I/ BEOTEIREY 722627 B AR H ka7
ATLERCFRERIE N LI TH S O T, EFHY R & T8 R bz LB e Ui
WP RMERST FENLEENTND, LS 7 AT 2 (WOs)IZEESMRIRSTIZ L
AR 7R R L (74 b7 a2 X L) BT EEEERTH H[2], KB D WO3
Fi BICAEKRT R OBO—FTHDH 7 ==L T 7= (Phe)iAE L. WOs D7+ b
7 a I RALBHEET D Z LN TVDH[3-4], LxL 2D 2 445 Tl DIL 2135
A L7, UL, Phe & WOs DIRARIZ -7 BT %A MU L (CD)&EZ 7= 3 K%
S FRITHB W TIL, D-Phe/CD/ WO3 L ¥ L-Phe/CD/IWOs DTN 7+ b7 a I RAN LD
HIRT 5, ZOHGOHB & LT CDIZxd 5 Phe DE#EEIGR DKL Y LIKOFMN
%< . CD %@z L7= L-Phe 2MAT 5O H TWOs HHEIZCE WV IE LT o> T
HOTEHBRNNE TFEL TSN, BURTIEFE LW Phe & WOs OSSR X
TV, ZO3RDREHV, 74 b7 8 I X ABMEEE2 A CHRT 5 Z
ENT KD HHE R BN AT TIEOMESI S B STV DA, £ 3713 Phe D5 HEAE
DFEMMBH ST 72 UE, & 67250 FIESGEDEHIZR D LB X T\WhH, £ T,
WETT3E DT I L 728K X #5356 %2 IV C WOs R4 L 7= Phe OB INRESH
4T o 17, B2 E T3 Phe/lCD/I WOz D 3 S 2D TPhe D7 X ) HDIRITEF
NTWD T8, BHEWIETOLEREIZRET%OT 2 7 Y OFE-IRELLE
W2 DDICHEMTH D,



[EBHFIE] REFEEIIBER O FEICE N, X T AT VBT MY U L2 Ko
WOz = 1 A RIKIEHR % Gk L72[2], & D 1% . D/L-Phe/CD/WO3 (mol k. 0.1:0.001:1, 1:1:1)
3 iy RKIEHE & . DIL-Phe/WOs (mol kb 0.1:1, 1:1) 2 545 R /KA 2 fFE L, 40 FE D i,
P TR 22838 ST RRE 2157,

FERII B RN R T O = 2 — A VU B iE% @ BLOSA[S] T, &kl %R K-egde
THR X AR « FE0E53 HHE 21T - 7o, 8 X BRI 3 Ot TIERE 1 O FF S A i,
X SRS TR EAHEDEIREZBNT L Z N TE D,

[#& % - £22] Fig. 1 |2 D/L-Phe, D/L-Phe/CD/WOs (mol Lt 0.1:0.001:1)D 2535 K-edge
TOX BRI A7 SV E RS, Fig. 1 D—27 A, B, C % Phe |28k X #EH %2 L
THZLICL DM E—7 THDHZ 9:75)”75)0“@\6[6] 407 eV fhiro7m— K
72— 27X Phe DEEF 1s — o (C-NEBIIFE SNV TWA[T], I OFEED S WINGH
JED—FFHR 407 eV Z bl = R L F—|TRA T,

Fig. 2 12 407 eV Jahi2 12 & v Il L 7= D-Phe, D/L-Phe/CD/WOQO3 (mol tt 0.1:0.001:1)»
%% K-edge DR X fRFEHA T MV &EIRT, 395 eV (T D F = R /L F— D e
— 7 DNHIKE 3R TIZE A ETRIRN AL L TR0 DITxf L, 388 -390 eV 13T
T D/L-Phe/CD/WOs DI IEHREE A D-Phe & FLle L THINM L TWB Z LR bnnd, £
v — 7 JREE O E X L-Phe/CD/WO3 > D-Phe/CD/WO3 T EANZ R D T AT
FENEL RO TND I EMD, ZOE—271% WOz FHlZ Phe 23K L7-BRICiE 2
% Phe 7 X 7 HJH Y OFBEFIREELITER L TWD LB BN D,

FFTlx. D/L-Phe/CD/WO3 ® mol kb 1:1:1 <2 D/L-Phe/WO3z D 2 55 2DV T DfE
RLWMET D,

6" (C-N)— A

———L-Phe —— D-Phe
——D-Phe —— L-Phe:CD:WO, =0.1:0.001:1
——L-Phe:CD:W03=0.1:0.001:1 D-Phe:CD:WO, =0.1:0.001: I

D-Phe:CD:W03=0.1:0.001:1 /
| W%:/

Excitation energy=407eV

Intensity (arb. unit)
Intensity (arb. unit)

re rﬂ’%ﬂ %“‘,‘-wm«w/w
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Fig. 1. N K-edge absorption spectra of D/L-Phe and Fig. 2. N K-edge emission spectra of D-Phe and
D/L-Phe/CD/WO; obtained at NewSUBARU  D/L-Phe/CD/WO; obtained at NewSUBARU
BLO9A. BLO9A.

[2%3CHR]
[1] K. Imai et al., YAKUGAKU ZASSHI, 1997, 117 (10-11), 637-646.
[2] Y. He et al., Chem. Mater., 2003, 15, 4039-4045.
[3] K. Adachi et al., New J. chem., 2012, 36, 2167-2170.

[4] K. Adachi et al., Analyst, 2013, 138, 2536-2539.

[5] M. Niibe, T. Tokushima., AIP Conf. Proc., 2016, 1741, 030042.

[6] Y. Zubavichus et al., J. Phys. Chem., A 2004, 108, 4557-4565.

[7]1Y. Zubavichus et al., J. Phys. Chem. A, 2005, Vol. 109, No. 32, 6998-7000.
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Electrochemical synthesis of pP/ruvic acid from lactic acid
oTatsuyoshi Morimoto®, Miho Yamauchi'?
! Graduate School of Science, Kyushu University, Japan
2 WPI-I’CNER, Kyushu University, Japan

[Abstract] Selective electro-oxidation of lactic acid (LA) is applied for the production of
pyruvic acid (PA). Carbon-supported bimetallic Pt,Pdigo., catalysts (Pt,Pdi00-n/C, 0<n<100)
were prepared by a chemical reduction method. XRD, TEM and STEM-EDS measurements
revealed that prepared catalysts are consisted of nanoparticles with a uniform diameter, e.g.,
the diameter of nanoparticles on Pt/C is 2.82£0.7 nm. We conducted cyclic voltammetry (CV)
measurements on Pt/C with and without LA. In CV curves, large oxidation current was
observed at 656 mV vs. RHE with LA, which indicates that LA is electrochemically oxidized
on Pt/C. Chronoamperometry at 650 V vs RHE for 2 hours with LA solution showed that
100% of Faradaic efficiency for PA production on Pt/C is achievable. Interestingly, onset
potentials for LA oxidation were lower on Pt7sPd,s/C and PtsoPdso/C compared to that on Pt/C,
suggesting that catalytic ability on Pt particles is enhanced by alloying with Pd.

[FF] 7 ha—2O5fIc L > TERTIELVE VERIE, ARNORET 18R
BWCEEAKZEZHIWETHD. B UERL, SR 7SRRI S 5
LHWNEELECVEET E Re s —B a2 HWEEBRNSIC L > TLENICEESINT
W5 KBRS T, RS X » THREERSG AT 5720 BV E D
WKL, BERLOETIE, MOGHRENE MBI b2 ET 2L WO MERH D
M 55k, BEACERIRRLIC L 0 7L a— L s & O ERIRIIC I VR Vi % 4
RTE D2 e anizl vr v rBIdmo 2 EFic k> TEL AWET
bHD. I THRUETIE, ABO R 2EFBILIcE D e e v BeakT 5
ZEEEBNET D, TAa— LOBRULFEORGIZITES BN A HO s Tn
4. KR T, Pt, Pd, BXONPt-Pd F / Ki-filfiE 2 /ERL L, fibldt b C o R
EIECTHRD Z L2 HET 5.

[5E: (EB - B Pt*, PdZo7 L a— ¥k (Pt:Pd=n:100-n, n=0, 20,
25, 50, 75, 100)IciEMEfR (VXCT2R) Z W& S, NaBH, KiEKZ{ F L CaiA
AU EEILT H T & T PP F R FAEE (PtoPdigon/C) ZAESRLL 7=, 1ESL L 7 fihfit
DI, ks KON 2 Bl B e 1 BRi%EE (TEM) #8122 (JEM-2100HC; 200 kV) ,
Fy R X #El1#r (XRD) #HilE (BRUKER D2 PHASER XE-T Edition; CuKa, A = 1.5406 A) ,
AERIB B E IMEEZ AW - L X — 08 X #559¢ (STEM-EDS) (28574
Y A%y (JEM-ARM200F; 200 kKV), @&ERFHE T 7 X~<3 5055658 (ICP-AES)
BB LV BN R T, xRa A4 U1 v—, SEM%Z Ag/AQCI EMET5 3
BTV ERANEZY A7) v IRV E AR — (CV) B o /7o~ X b
J— (CA) IZ XV iSOl 24T >7-. 02 M il T R 7 A KRIKZE 75 v 7
A, 30 mM FLEE L 0.2 M FiERT R U O A DIRE /KR ZINERE L, 777
AR D pH VXSGR & FkED pH 3.0 IZHiigZ W CFEi L7=. &/ % Princeton



Applied Research #1:#4 VersaSTAT 4 (Z#&f¢ L-100 mV vs RHE—1000 mV vs RHE O #ii]
T?OTGinfmmvﬁ@x%%yv—kfﬁu%%%bt3#4ﬁwhﬁb

F2VA I NIIRBITHAND

E~OIF G R OB L DAL S, AR D il 2

ﬁﬁb\t/‘@)imﬁﬁ AEMZSHH L7z, CAIZT70 "CIZ&EL, CVRIERF & CART >
v a A% & T 500 mV vs RHE, 550 mV vs RHE, 650 mV vs RHE D45 &7 T 2

h S zEITH- 7z,

SHIMADZU High Performance Liquid Chromatograph Prominence % H
TR ROSHERW) &

L=, F£7-,

mk%%%ﬁ%&mv%ﬁ?74~(Hmm
HIEIZII ANy 77 —L LT 50mM @R /KIEKE A2 AV,
[#ER - )

TEM OFEHRDE, PtyPdigen/C FIT1E, B2 3nm
DT 2R3 EM R BB —I20 L T\ b

ZENbhois. 72, ICP-AES DOfEEHAIA
bt ERBR O E ©oF 2R R L TV D
ZERHLMNE o7 ERLL 7 filiiE D XRD /X%
—> (Fig. 1.) 1%, fec & xR O&BMICRE S
5703, Rietveld ifdTIc KW EE S =T 2R+ d
¥ EHBIL, SV EROKTEROE R DB
S LI R D Z LD, Pt,Pd1go.n/C VR 72 [
WIRBIZH D = EAVRE S 7=, STEM-EDS %
W2 T A U AF ¥ VHIEND, Pt IXONPd D53
FRENRE U CHERINZZ NG, KRS -
-EeEnEonztE2on5.
LA A L CHlE L7z PYC o CV il IE

656 mV vs RHE (70 °C) (27 7 v 7 JIE TITA 5
N o AR OBRLIZIRE S D B — 7 DNk

Eh7- (Fig. 2. (@)). Fig. 2. (23~ 9 X912, PUC
ETiEEY— @M BT, BEERAMER L 727

O, {EENMETFT D EnbhoTz. ZhiE7 va
— D C-CHREEMHHETHZETHELDLCORED
WAEMEINZ XV, PSR 239 5 S AUTE PR RO
W57 ThHhorEEZLLND. £, CA OfE
RO BBIILFRIRIIC LD BV E @R
@?ﬂ% 100% CHRKT B Z EDFIDOTH LM E 72>
. —J7, Pt,Pdigo.n/C Z H\ 7= CV R 6, ek
Fﬂlﬁ AEE’{J. iR fﬂﬁk Ko '/C/jr’ﬂﬁ L/ Ptgopdzo/c,
Pt;sPdas/C, PtsoPdso/C 1233 1F 2 G BHAREENT X, PH/C
ETCORIGBIEEMICEE TRV MEEZ R L7=.  Fig.
2. (b)IT i, W%ﬁaﬂﬁf‘aﬁﬁ BALMEVVE A2 R LT
Pt;sPd,s/C 1281F 5 CV A R L7=. Pt/C T j;o i
DRV BIIREEN 1L 525 mV vs RHE T - 7= D%t
L/ Pt75Pd25/C %fﬂql/\f\_ T 1% 499 mV vs RHE &
AR TCHWZT X T ODﬁEﬁ;‘;O)EPTEfMﬁ&bWﬁ%
RLUTz. LEORERNS, Pd & OA4(bIZ CEf
SKALFRIFAERLIC X35 Pt 'j‘/ﬁ%@{?ﬂiﬁi
NAEETHDLZ ENHLMNE 2o T,

[2% 3]

[1] S.Lomate et al. J. MOL. CATAL. A., 377, 123-128 (2013).

[2] T.Matsumoto et al., Sci. Rep., 4, 5620 (2014).
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Fig. 1. XRD patterns of Pt,Pd;go./C.

10

o )]

"
4]

_ =
o o

4)]
T

o
T

— 30 mM Lactlc aC|d

]
w

- = Blank

-10 1 1 1 1 1 1
0 200 400 600 800 1000

Potential (mV vs RHE)

Fig. 2. CV curves measured on (a) Pt/C (b) Pt;sPd.s/C.



1P056
BEJS 7 VBB ERA~DSFIEM

HERBEHIERER BT, AL RBEBREERLE, Ut
OJUA—=12, fha B3, FHEF BR®, e 422, fRE G0, HEATRAS

Molecular Modification at Monolayer Graphene on Metals

olchizo Yagi'?, Rina Tsurugai?, Shun Tanno?, Masaru Kato!2, Satoshi Yasuda®, Kazuhisa
Tamura’
! Faculty of Environmental Earth Science, Hokkaido University, Japan
2 Graduate School of Environmental Science, Hokkaido University, Japan
3 Japan Atomic Energy Agency, Japan

[ Abstract] Graphene has been well investigated for the applications as catalysts and
electrode materials because of its mechanical strength and electric conductivity. We have
investigated chemical modification of monolayer graphene on gold surfaces grown with
chemical vapor depositon (CVD). Molecular modification can expand the application of
graphene to various field if the molecular coverage and terminal chemical groups can be well
controlled to establish desired functional surfaces. In the present study, chemical modification
of monolayer graphene on various metals, such as Cu, Pt, Ni and Au, grown by CVD were
compared from the aspect of the substrate dependence for electrochemical modification. In
addition, the influence of substrate metals on the transferred graphene were also investigated.

(2] 777 = I3ENTHEBRESCERBEME LD, OB A B e &
BRx 2B TR STV D, ik, (bFPKFEME (CVD) IZX o=y 7 v &Kk
RSV T 7 2% ) ary o —m btk BICEEE L, £OREIT b
Y - BRALFER TR L D20 THEMP ITOI TE 2. RIETIE, #Hix s @ik
(27T 7 2% CVD IR L, 0 HEMSEIMELEEZ S HESIN TS, BifsE
EFTIE, Au BB LOSMMERICHE S 7 7=V 2L, 777 = REIC
EERLFEIEM S, TONFEBREZ®mD D FRICOWVTHIRICERY A TE =, 7
7 7 = URENNERMT D0 T OB R L RE A HE T E UL, RiEIHEEZIRG T 5
TR, BB 7 7 o OBELKMEEELHIE X DRSNS S, £, hos
BRI DT T 7 2 BT D MM FEE TEIUL, X575 00O RN
ENS. ELIKIXCVD KLV T 7 x0b, EREFRICERE LIV T 7 = VI0E
W3 D DI DS BLEETR .

AMFFETIE, Au72iF TR NI Cu, Pt 2Rl E L CRR I ERBEKR FICT7 T 7 =
VEBIEL, D777 xR E ICESIEFRIFIECL DT Va2 EM LTz,
ffi e DI IIEIZ L0 - HEMEIRORmMEZFET 52 & T, 777 = o ~Dh &S
R DM E O E L RTI LTz, £, @BRRER BT H 77 7 2B L%
DI TEST S AR L 7.

(516 (8 - #Him)]  Au Hf5Sh - 2RO NI NI X Cu §f, PtiEa il e L,
CVD {EICEVEES LIIHBO VT 7 2 U BRIE L[], 7T 7 = o RE~DLY



FAESfI IR O FNETIT > 7=. 3-(4-aminophenyl)propionic acid % 3¢ 100 mM iz, 100
mM BusNBFs, CH3CN:H0=4:1 vol. i@k Z K L, W27 3 R FTO0.1 M
NaNO K ANz, T =0 L F A R S8 7-. EBAEE 20 mV s TH A
IV I HRNVE AN —(CV)EITW, 7T T v T U —) VA& LTZ[2]. 7
FEAITE OB OFMIZIL, T~ tlEZF i Lz, £72, Au(111)EAS SH R
LD7T T = ATONWTIL, i X #REEL (SXS) HI5E % SPring-8 BL14B1 {2 THTLY,
mNETB L O 77— a >y K (CTR) #ifRa57-.

[FER-BL] AuB L Cu i BICHE
L7V T 7 x> DhyHHEMAIZIZKIT 5 Z

<L AU WE Fig 1 TR, 7 U—A%y )J\_A‘_iﬁw‘_\
THESfRTD T~ > AT~ L TIE, 1600 cm™! -
FHEIZ G 7R K, 2700 em ! A1ITIZ 2D X R Cu (D)

DR ST, WTo Ny R RBIFRAD )
sp? fE Aty NU—ZIZHKTHE—27 Th

D, FOMEL LRGN DHEE ST 7 2T ;J\A“‘
bHDHZENDbND. T ERitkD T~ A ] hu () ]
7 MV TIE, 1330 e fFUTIZ D S RO B ' -
— U BEIE . DS R s AT W
N —27 ORMGIZHET D0, 5B L T

TFEMICED 7Y — AT L fia Lk . . . .
IRFED sp? FEA AL LT & i LT 1000 1500 2000 2500 3000

Intensity / cps

é éf % 2_ 6 j/L %) [3,4] éj\%’ﬂ%ﬁl/ﬁ?ﬁ 0) ? ~ \/X Raman shift / cm”

X7 MVEY, EfiOESEVERTHEE LT
FIOBRS D /5y FBED G /5 kol i L e e "
(CID/ Iﬁ;ﬁ%{? }/172— i ‘;— %) ?u %E}i E 62; flﬂl%?’f) molecular modification. Exc. freq. = 532 nm.

u N . Lolz. Z e >
B, I 7 2~ {ERICR LTz &5
2 oND—J7, HAEMRICKH L LT T 7 2V E FOERERBAFE L T 5 A[fE
PEIVRIE S 7=,

NiBEHERE LT 7 722 LR TlE, 277 7 = OENEL,
77 7 NBRTEholz. LEER- T, B A TIE NI BICIEE L=V T
T ~DyEMERETLTEY, FRUCHMZTAu, Cu, PtRRFHES T 7 2
WEE A RER R T, 577 7 2L CVD 7T 7 = U~y HEMi & b+ 5
FETHD.

—J5, BE T T 7 = ~DhyFER NI B E I RIE T AL T 5720,
Au(1ID)HFEERmICHE 7T 7 = U2l L 725BHZ DU\ C o HERRRITZ T SXS
HEEITH-T-E A, HANEITE CTR 707 7 A VOl TEIEI KX RN
BHIENT-., FEHCOVWTITIY ARET 5.
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[2] T. Breton, et al., Langmuir 24, 8711 (2008).
[3] M. Lillethrup et al., Small 10, 922(2014).
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Desorption dynamics of CO from VUV-irradiated methanol ice

oAkihiro Yabushital, Kazutaka Ohashil, Akira Harata'
! Faculty of Engineering Sciences, Kyushu University, Japan

[ Abstract] The translational energies for photodesorbed CO (v=0) from CH3;OH ice have
been measured at 157 nm to investigate photodesorption dynamics of CO (v=0) at the
temperature of 8, 50 and 80 K. The reproduced time-of-flight (TOF) spectrum of CO (v=0)
from amorphous CH3OH ice at 80 K was composed of three different Maxwell-Boltzmann
distributions. The TOF spectra at 8, 50 and 80 K were composed of a component (B),
components (A) and (B) and components (A), (B) and (C) respectively. These components
were described by a fast component (A) with Tians = 1250+£250 K, a middle component (B)
with Tians = 450+£50 K and a slow component (C) with Tins = 90+£30 K. To reveal the origin
of these components, photoproducts on CH;OH ice were monitored by using Fourier
transform reflection absorption infrared spectroscopy (FT-RAIRS). Based on the TOF spectra
and RAIR spectra, it is probable that CO (v=0) was not directly from the photodissociation of
CH3;0H, and presumably components (A) and (B) were produced from HCO and a
component (C) was from CO,, HCO and/or H,CO.

[F] 25 TFENICHEEL T DKEMEIL, RiEZ EICHO TEbhTBY, £
DM Bk & 7200 T DFEL TV D, Z DKM EIZ Lyman- oﬁ‘?ﬁﬁgﬁféﬂé &tk
LRORMETT 5, B CH;OH 130 T ER ETELGFEL TS Z ED MR SN T
Wb, FTIEERED A2 ) — V3 FNFRRERE R TR LI TWD[L], A X/
— VIZFHEM CEMER A TN ERESND ETHR O L2730 5 2 EERYE
ThD, TOTDEIRA X 7 — L OFEHE TOHACF S SIBFRLIEBBE I >V T o
DMFFFE 72 STV D [2][3], JEMBET 23 FIZIX CO b EENT WA, BHlIZEH T
HEWLEENE = 52 VWVRIREFEB THLEKIEIC CONFAEL TWVND Z ERMEEIN TS
[4], L2 L7e’ H=ENFERICE W THER CH;0H 205 E ORI\ 2T CO A5%4H
~BE S VD DT BT 5 TR, £ 2 CTANZETIE, [ER CH;0H (IZE2E2
A L——Z ST L, KA ST D CO DAEBIR DM 23T,

(5 (% - 2=5)]

HEE 22T v o8 —(1 X107 Pa f2EE) PR ICRE L7 A&l E 8K ?,E“C“‘/Aill X,
Z DRMETZAD CH;0H Z 7574 S¥ T, [EH{A CH;OH DRz Bk L7z, £ 212 157
nm (7.9 eV) ODTF L~ L —HF—D UL 2 ERE LT, Bk CH;0H 75% CO %ﬁa\
fig - BB S 72, Nd:YAG L—W—hid L7z L —— T~ & Bl L 7= f=RHEh
JEARBE D CO(v=0) & LIS % . 1 1 4 > {L(REMPI: Resonance-enhanced multiphoton
ionization) L, FRITHRFREIRIOE &4 CHIE L7, 15 HiL7e CO(v=0) DRI TIRFH] A~
7 kK LT, Maxwell-Boltzmann(M-B) i ZIRE L TT 4 v T 4 7 &ITH T &



TYHIHET RNV —2 AL o7, S HICOFEDOREEE THD S0K £ 80K T
HERRDFEER 21T > 72, B CH;OH OFEE SO R A ) I T ARSI W U 45 Sk %
HAWTHIE LT,

[HER - Z£]

8 K CO[EK CH;0H > 5453 5 417z CO(v=0)DFE
TR AXY bV % Fig. 11 Rd, Bl
O A F AR E TOEREG mm)DOFRITIRFH], e
1L CO(v=0)DIE T MEZ R LT\ 5, IR
JE Tyans =475 K OM-B3AiCTT7 4 v T 4 7 T
oo TOZ EIIMBERTEN | DIFET D Z L &R
e LTV %, CO(v=0)23EFZIZ[EA CH;OH D5y
FEINDAER LIZOM, Five b 2 WAERDI A Tirme of flight /s
R LTmONE RIS A7, =% ~L—H—%  Fig. 1. Time-of-flight spectra of CO
6,3 L — P — DI ECRIE ) 2 2 B o r [BX07=0) — X2 = 0)] following

R 157 nm photoirradiation of amorphous
—J7ETH 5 6 pus TEEL, =% ¥ L —H—%  5lid methanol at 8 K. The solid curve is
MRE L oo CO(VZO)1§ BEREE A HIE LT, HRETEE fit to the data derived with Ti,,s = 475 K.
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Improvement of water-splitting photocatalytic activity of
BalLasTi4O15 photocatalyst using precise bimetallic cluster as cocatalyst
-Toward understanding the one-heteroatom doping-effect-

oRui Hayashi!, Wataru Kurashige?!, Kosuke Wakamatsu?, Akihide Iwase?, Seiji Yamazoe?,
Akihiko Kudo?, Yuichi Negishit
! Graduate School of Sciences, Tokyo University of Science, Japan
2 Graduate School of Science and Engineering, Tokyo Metropolitan University, Japan

[Abstract] Water-splitting photocatalysts are expected to solve both environmental and
energy problems. Loading of metal nanoparticles onto photocatalysts as cocatalyst is
necessary to promote water-splitting photocatalytic reaction effectively. Thiolate-protected
gold clusters (Aun(SR)m) can be synthesized with atomic precision, thus the usage of these
clusters as precursor of cocatalyst enables us to understand how cocatalyst affects
photocatalytic activities with atomic resolution. Furthermore, it is possible for these clusters
to replace some gold atoms in cluster with different elements while maintaining the number of
atoms. It is expected that the use of these alloy clusters as precursor of cocatalyst could clarify
the replacement effects of cocatalyst on water-splitting photocatalytic activity with atomic
resolution. In this work, we used thiolate-protected Aus(SR)1s, Au24Pt(SR)1s and
Au24Pd(SR)1s in which one gold atom in Aus(SR)1s was substituted with heteroatom, as
precursors of cocatalysts of BalLasTisO1s, and investigated one-atom replacement-effect of
cocatalyst on water-splitting photocatalytic activity. Consequently, we revealed that use of
Auz4Pt cocatalyst and its chromium oxide coating by SMSI increases water-splitting
photocatalytic activity.
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IRy R SEfE | 233 B 25260 QB 25 U=k o g e il 52 AL 92720 121%,
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LTCW5, Fix OZNETOHFZELD ., SMSI 1ZLD Au
AL — it EIZER L v AREA RS EDE,
Fife 32358 T SG DSINHI E AL, K TSI R &<\ |k
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(ZEERT 20 FERREE ) B oD el hi L Th
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DOFEFIL Pt IZLD— R gt o LB %
MAGDOEDLE, @I K R o gl flcX
HZLERL TN, Tk 1XEBIT, bt KFEA R
HE 1B BOis . Bhfil i o o0 R - DAL E IOV T
BHOMNCLTZD T, BRTITINSEIEM M\ _EoFE R
IZOWThigmm T D,

[Z%3CHR]

(b)

+0.19 nm

Fig. 1. TEM images of
AuzM-BalLasTisO15 (M = Au (a), Pt
(b), Pd (c)). (d)HR-TEM image of
Au4Pt—Cr,03-BalLasTisO1s.
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Fig. 2. Comparison of water-splitting
photocatalytic activities of

AusM-BalLasTisO15 (M =Au, Pt, Pd)
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Preparation and Structure of Electroless Plating Film
of Gold Suitable for SEIRAS

oKosuke Matsushita, Daisuke Kajiya, Ken-ichi Saitow,
Takeharu Haino, Takayuki Ebata, Yoshiya Inokuchi
Department of Chemistry, Hiroshima University, Japan

[Abstract]

Crown ethers (CEs) can include metal ions selectively in solution. We have revealed the
inclusion manner and the origin of ion selectivity of CEs that are chemically adsorbed on a
gold film by Surface Enhanced Infrared Absorption Spectroscopy (SEIRAS). Previously, we
have formed a gold thin film by vacuum deposition. In this study, we employ electroless
plating, which is easier than vacuum evaporation method and does not require a special
equipment, for forming a gold film. We measure SEIRA spectra of a self-assembled
monolayer (SAM) of a thiol derivative of 18-crown-6 (18C6). Furthermore, we measure SEM
and AFM images of a gold film forming by vacuum deposition and electroless plating and the
SAM on it. We examine a better preparation procedure and structure of electroless plating
film of gold suitable for SEIRAS on the basis of the above measurements.
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770y —T )V CENIEE IR NWT, &RA 4%
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NAIEH L C, AN T £ 55 v 5 ) A RT 0 F oS

A ROGEEZEHRE LTEMFEBITo TV D2, T ET
IXEZEZGEIRIC X0 &R A FERL L T & 7203, RIFE T,
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L, @Ay FE Lo 18C6 F A —/Lihigikd B Ok L 77 IR (SAM) DR IE %
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Fig. 1. 18-Crown-6 (18C6)
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Too A XUWOMMBL[2]1X Fig. 2 IZR LT, (l}/\o’?)

ZLCRLNIEA v A TR TR [C)J
WL 7%, FEERIAPEC A » % 247, | 000SMNaAuCl | "0 70
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EHE LB, & A v ¥ B LT | 002MNaS0s -
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DMSO i & N % Z &£ TSAMZTS | 5 4M HE

7z, SEIRA J{ll7E TI%, KCI/K¥&#k% CE | . 3
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PEIR A ERL S, SEIRA A7 kL& -
HIE L7Z(Fig. 3), Z DALY kL&l Fig. 2. Composition of
KERMUIELEZXDARY NLDFES plating solution IR
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Fig. 3. Scheme of ATR-SEIRA
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Raman Spectroscopic Analysis of Poly(vinylpyrrolidone)-Capped

Silver Nanoparticle
oMasashi Saitoh, Yukiyasu Kashiwagi, Toshiyuki Tamai
Osaka Research Institute of Industrial Science and Technology, Japan

[ Abstract] The recent growing interest in the applications of metal nanoparticle as
scaffold for plasmonic sensing based on the surface enhanced Raman scattering has
raised the issue of how the resonance frequency and the intensity of Raman scattering
related to the conformation and/or configuration of the molecules adsorbed on the
nanoparticle. In this work, the Raman spectroscopic analysis of
Poly(vinylpyrrolidone) (PVP) molecules capping silver nanoparticles (AgNP) is
demonstrated. The TEM observation shows the synthesized AgNP is spherical shape
with the averaged diameter of 30 nm. From the solubility to water and
thermogravimetric analysis strongly suggest the AgNP is capped with PVP. The
Raman spectrum of PVP capping AgNP (PVP/Ag) are altered from the normal Raman
spectrum of solid PVP. Some peaks of PVP/Ag are shifted from the spectrum of
solid PVP and several new peaks are appeared. These spectral changes indicate that
the conformation and/or configuration of PVP/Ag is different from the solid PVP.
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Fig.1 ATEM image of AgNP. Fig.2 Raman spectra of (a) PVP/Ag and (b) solid PVP.
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