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In solar cells and photocatalysts, a high photoinduced charge separation

efficiency is essential to achieve high power conversion efficiency. Plasmon energy conversion using
precious metal nanoparticles is one promising method for this, but there is a limit to the
enhancement effect. Therefore, this study focused on photoinduced charge separation at the
heterogeneous hybrid interface of a dye containing precious metal elements and a semiconductor. We
found that a dye molecule containing gold atoms is immobilized on the surface of titanium oxide
through multiple carboxyl groups, and ultrafast charge separation occurs through direct interaction
between the gold atom and titanium oxide. By introducing a donor moiety into this system, we were
successful in improving the power conversion efficiency.



FR=LF-19-1

1. WFFEPHAA S W) D 35

KB B Lo Y A B 1T B T
TRV X — B R A BT DT
DAL 8 W G BT 59 BIE ) =R 23 W2
Thsb, G&FT /2 W=
TITRELEZRNVX—ERITED
TODOHEERFIEO—D>TIEH D
D3, HEARIZRARH D, £ T

Au-A (M=Au) Au-B (M=Au)
Re-A (M=Re=0) Re-B (M=Re=0)
0Os-A (M=0s=N) Os-B (M=0s=N)

M1 €R1EFERYAAFZIO—ILER

AWFFETIE, BeBILHR LT EHF LSRR TOXCERIHEHIE B L,
Fx I RFEECERESFE1DA-B)AELRDCOOHEF ML TTIO,REIZE
EBleEh, ERFLETONEREEERZELTESERDERMARNECLIILE
RHLT= (ACS Appl. Energy Mater. 2020, 3, 12460) , £ ZTZ D 1 JF{L~UL D
B EERICE S BEHEM DD A W =X LEZH LN L, @h®RhT

FILX WA~ DREREAZ B LT,
2. e B Y

RILT7 4 U oRag— LI —Ln
BRAIRICEEM A LI KRBRIRIEAEMTH
D, IO — VEAL 8 R R - DR
i & LTH@micm< 2 & TR+
B AT, Fxldarm—1DR
IALT U —VEHLEL D X ZALIZCOOH
ErEALts&ao—/L(Au-B) &, Xtk
T HXFLIZCOOHE A EA L= an
—/L(Au-A). Re, Os=1 7 —/L(Re-B, Os-B)
EAMR LT, N6 O0OFEETiOEM L
(WA S, RO L (DSSC) &
L CiHlid % & . Au-BASKIEIZ =R /LF

v+
‘Light-harve‘stinglligaand
&

single Au atom

®R uitrafast electron injection

M2 £a0—ILBRLTIOLOHEEERAD
SECORABERAIRMERET D

—ZEHINREPCE) LM LS5 2 A L7c(M2), BiE5 fF 8RR E D

HR.AU-BTIX. EEFICKDHENRBRZESC, 1 ps)l2Ehh 5T, fiie—=F

IERENSTIOADBEEREFTAKIO fs)A Y, SERILKERHEIREN L

I HIENHMOT=(R’I), — A XIRIAEBF A HXPS)VBIEIZLY . &IRFLETIOL

DEEOHBERNTESNT=, & Z TARIARO XML A T = X LR ZHED |
RN TR — B~ DR Z B LT,



FR=LF-19-1

3. WFZED ik

HB)D a5 O A UL IR DAL F A 2 O T TV, fEE O [RIE LR 4 D438
ETITo Tz, GFEHEEKGEMIIS IR E TER L REGEMARE S FHm L
7o WFME 0 MBI A~ 7 N VRIE XM LR L G pE e = & o L [RIAF9E C1 7
ST, LT & v EOWEEFE O R EAEE O R R ITES K FDaniel Packwood

Whgea & OILFBITE TIT o 72,

4. WFFERR R

EREDOTiIOF 2 D COOH % T
Au-Bor TR ATICRE T A6, £ 0
Au-BoF EIZEBIZET N —0F%
BATENEL, RETOEMGEES LY
b R —EBALD & D B A5 T B
TG 2 T &, TR F AR R
i EC& B LEE 2T, &2 T, Au-BSyy
FINZE T NP —8A 28 AN Lg%
AR L., AFRBEECRG R A ERL L 72,
ZORER, TR X LW E O I
(R LTz, 2 Dk R T IRe ] 43 a8 1
WAL A =7 hOVIIE DRGSR & —F L
7o LA EOWFFER RIS ¥ —2
fax BIE U 7o B R C OB 4y B
REMET D ECERELEBENM AL

(a) "Au-B" + TiO,
<100 fs
Au-B™* + TiO,~

~1ps
electron iSC
3Au-B" + TiO,

injection

Au-B + TiO, /

TiO,

K3 (@QIRILF—HEATISLED)ED
O—)LBFZRLTOLDEEERADERE

52 %, 4% FEFBERREL O FRGE TRBE(ETE T, & 5725 LR

DI LR TE 5,



1 1 0 0

Guo Qi, Higashino Tomohiro, Adachi Rintaro, Wechwithayakhlung Chayanit, Packwood Daniel, 2024
Yamakata Akira, Imahori Hiroshi

Suppression of Charge Recombination by Vertical Arrangement of A Donor Moiety on Flat Planar 2024
Dyes for Efficient Dye- Sensitized Solar Cells

ChemSusChem 202301661

DOl
10.1002/cssc.202301661




