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W7 - OMEEE (J530) @ A series of zinc phthalocyanine sensitizers (PcS6-18) having
different adsorption sites have been designed and synthesized to investigate the
dependence of adsorption site structures on the solar cell performances in zinc
phthalocyanine—based dye—sensitized solar cells. The change of adsorption sites affected
the electron injection efficiency from the photo—excited dye into the nanocrystalline TiO,
semiconductor as monitored by picosecond time-resolved fluorescence spectroscopy. The
zinc phthalocyanine sensitizer PeS18 possessing one carboxylic acid directly attached to
the ZnPc ring and six 2, 6-diisopropylphenoxy units showed a record PCE value of 5.9 % when
used as a light-harvesting dye on a TiO, electrode under one sun condition.

A IR E R
(BHHHAL - 1)
[ERESES LIEESES ¢ & &t
2010 fFEE 8, 400, 000 2,520, 000 10, 920, 000
2011 4FLE 2,900, 000 870, 000 3,770, 000
2012 fF R 3,100, 000 930, 000 4,030, 000
FE
I
LG 14, 400, 000 4,320, 000 18, 720, 000

W8 b
Pt o5 F - M E - AL - A TR
F—U— @ - O, BEREVEAEAE

1. WFZERRMEL IO 5

191 4RI 7 Ly Y )L BT =0 Mk %
W35 SRk T ¥ B A AVWD Z
LT L0 BRI TABNFE 7.1% 0135
NHZERHESN, ERMD Y 2 K

T & (X e 5 AR IR K ESEE S
T& 7o, BEBEOREMIX, FEEmE
(ZEAE 20nm FBRE DR LT % ) ) ki1 % H
fELTEZAEAZEE L, BeTFT ¥ 0 kit
FHENZ RN 2 WIN TE D 0OEL2WE ST



ZANMEEMR & AR FE L EOxHE & ORIC
M {boB L EME 2 BT 5 Z L IT K o THEE
TAHZENTEXSD, BAEEN AR T
By, WHNRMEI T2 tNTEDZ
Enn, FEARRK = A N RBER E LT
ZERRRAHED ST\ D, AR K ET
T, KRHIZ K> TRILT ¥ > EoRaFEDN
i, AENOERILT X o ~DETEAN, B
bR OR LR TEMEIC X DT,
MR T B E O EM TOEITIC L » TRE
T5HZENTE D, 1991 4ED A DS LI
OFREKGERNO AT, BT ¥ . B
{LESTRME S OFEIB RIS L 0 /R VIS
BUWT 11% % B2 D 25BN RN S LTV
%, MBRBEOKGEMIL, ARICEIHET
TH, WBAbT X2 o ~DEFBE), EE O
(LB TG DA EDRIZ L > T, Kt E
FNRTER TRV X—IIEBTE D,
BCAE AR L 7o MR = RV — R AT A
ELTHIRF STV D,

BFEEE I L o TRFREOK G E O Y~
I —BHHRIIRELS BT D, ZnE
TlZ, AREEKGEMHABRIZOWN TR
TS FRNER I L, KEGE & LT
HEH 2 TN TS, TOHT, VT =1
LAEFRNNIELINLR U BEEDEE Y Vv
BT AT RX— MR TDHRD
cis-di(thiocyanato)-bis(2,2’-bipyridyl
-4,4’-dicarboxylic acid) ruthenium(Il) N719 234,
KK GEMOHEEAR L LTEZHNS
NT&E, ZOERIT 530nm 53T (2 W IAR A
ZFFH 400-600nm (27 2 — RN e — 27 %
1o, ZOMBEDOLA, REEEOIZH
DO NEEIMELS . B Om RIZIiZZ o
IO NELPRME LD, ZHUTK L,
EEY URNL TR — B VRN TIC A
% 7= Black Dye N749 |%, 920nm & T4tk
R, BOWEABERMELNTWD, L
L6, RRERO@FEOE NSRS
K<, BRI DTZDIITIBILTF Z D JE
BN KLETH D, WINGEROIEKE L OE
WRSARB DR DT, RL7 4 U o7
AT =0 8D g I REAN A& AV
BREFEPEFIEH STV D,

Kf— - T 772 —EiEEE D, Bt
BILEMREICT AmWT By 7 RERO
YD2-0-C8 1ZH W\ T 12%UT WA R 5
N5 ENFRERE SN, ZOBEF, K
L7 4 ) U D 400nm fFiT D Soret &
550-700nm fFir D Q 2 K B ik IZ L - T
AR RO CEEBNARETH D, L,
700nm LA EOITARAMEIR D 43 YR 1K< |
I ARAMEIR C O SRR I D RaR I I3 O F

aROBRPRD LN TND,

2. WMHEOBEH
FAEHRAKBEMTEICHVLRTWA L
T =7 AEERDIRIN T & 724 800-1000nm D
IT AR AN A 2 Y LY = R L ¥ — 8 3 C X
HOFEOREEZANE LAESKB L OH®
FHR K EIC B D EL BRI
W TR 21T o 72,

3. Wik

b F & VIR COBRMOREEMHITH Z
EEBEME L THIBHD 872 2 FEt Frlfign 7 #
Y7 =% (PeS2, PS5, PcS6) & 4k L
7o BRALTF X U E DWEY A M E LT
RNUBEEANLZ, &R 7 Xy T = 8K
L, BE L n MEREZROZ LBV
FRMEERICL > TEALYT WV, 251,
WIN AR DT a— R —rno~7
FEFIEEZL, LI FHDOTRLF—
BN L DEWNEDOIRTEL26T, &
THE BT = R AR EOK R
FLELUTHRESEA72012T, $EEAMoEs
ZIHIT AN EN S D, £ T, MAREER
DRI 2 =FEOIERIFRAEN 7 # v o T =
KaELk Lz, KGEMARILT Z o Bixm
WA F & B A U 72 FTO M EIZ 7um
DOWALT & &8 A L, O EICE HITHLEL
BELT 4um OFILTF ¥ UEEBAATH
& TYERLL 72, 0.05mM {43515k (- Sl 5 741 &
L T Chenodeoxycholic acid (ChenoDCA) % /il
Z. BbTF & D 4 RRIEIC L v BER
EWbT 2 RS, £, BbT X U
Iz B A RRI AT S VITIEE 4um
DAL F & IR FRIRIR 2 s SHHIE L
776

Wiz BT 5 UV-Vis 227 kLA IE
L7c& Z A PecS2 TiE 677nm (2, PcS6 Tl
684nm (ZIRIX B — 27 N R Hivic, WRIZRT
D =TI E— 71X, RN TOIR
MIZFES L TWARNZ L &R L PeS2 1281
HETFNEBIONPCSS & 612815 2,6-
VIZx=)V 72 ) FUREEBIC, BRNTO
AR OSGEMHITE -, Tkt L, B
{bF % U EIC iR 2 WaE SEWILA Y
MLERIE LT & Z A, PcS3 Tl 630nm £f
WZ 7 m— R — 7 B S =Dkt
L PcS6 Tldfivv—7 nEbhni-, AL
TogEIRIL, WAEKTHDIINVRUBRIZE - T
el 2 o REIWET HZ LN TE D, 8
{bF % v bizi, SRR BB EICWRE LESY
TEEEKRT D, ZORBEA LS TE
VNIV T L 2,6-diphenylphenoxy % 6 {#
FFo PcS6 1%, kT ¥ v BICWER L EG
LTWRWZ ERgmnoTz, ZHUIx L,



PcS3 XA & Ay F-EN TR E < RIA
R MARB L2 EnD, HIETH S t-
TFOVETIIRREEL & L CHS 8N
TOEERMOREZMHETH720DRKE X
NARFSTHDLZENHLNE T,
FIT, B L7 A a7 = aE SN
TEEH AR 2 (R L 7=, PcS3 Tl
ChenoDCA TE1E FIZB W TEHLIRI 2.2%
(Jse = 5.29mAcM™?, Vo = 0.58V, FF = 0.74) %15
7=. ZAUTK L., PcS6 IX ChenoDCA 72 L TZ
B3R 4.8% (I = 10.3mAcm™, V. = 0.63V, FF
= 074) HEDZENTEE, PcS6 /R LT-
BN R 46%ITEB/ 7 X 0T = 8K T
OMREREBNETHY, R 7 X T =V
BRI BHE ORI EMIZ B 1 R AR &
LTHIATE AN A RTHLDOTH S, F
7oA B IR (IPCE) & I L 7= 4% 5. PcS3
TI 680nm 123\ T 30% T - 7=78, PcS6
TIZ 690NmM IZB W T 718% Th -7, Bohi-
= VN =R TS eI RVAS S R A DN <)
FIEAK G E ORI TH 5 K Em DT
A MBI AL AT DRk KSR
ELTCHIANARETH B,

Migh 7 v o7 = RO &b E Bl
& LT PeS15 #Aapk L7z, I TH 5
2,6-diphenylphenoxy @ R —M% @b 5 7=
O, APMFUEEBEALE, X X UEDE
AN X - T, BH¥zh=135.3%Icm L, Z
DA I TEIT 450-520nm £ D4y - N i i
BT DRI N RIZ K D0 E o
28D, MIKEERXOE AN LD BRI
(ERFRE L Ip o= 2 &6, D & DR
AL D7 T A KB O ATREME I
OWTHRFEE T/~ T2, Wgh 7 X T =
SER DA 550nm T D 43 I MK < 43
WIRE AT VBV TCANFIET D, £
T, ZOREEDLHEDICRBIOELAD
&L DOREEITIR -T2,

PcS15 % Wi S H7-lfb T % > % D131
HL<IiE D102 IWIRICIRIET D &tk » T
2HEOOE LW E I -BbTF ¥ o BmEE
WL, BonEmREANT R 0 v F
FEMmMAERI L 7= & 2 A, PcS15 DI~
FWERBNREZ R LTz, BEDRASIZL - T,
520nm T OBNEE D | A RO LM
WHREL 7 oT-y T DT END ., WTRSMES
A FOINALIL, ARIEAIC K HEHE
WOWIRICE THDHZ 2 RWE LT,

4. WFFERRE

RN TORBERFTBLOERIZE-T, &8
FHERCR BB IZ 38 1 D A & Kig iz
mESELZERAREE 2o T2, ZOWET
BoN o tBRIT, ERINERAFIZE T A

i mshas & B LT,

5. FreRERLE
(BFFEfFE . WFFE o K ONEEAF TR 1
TR

GEgEsms) GG 10)
@D Molecular Design Rule of
Phthalocyanine Dyes for Highly Efficient
Near—IR Performance in Dye Sensitized
Solar Cells, M. Kimura, H. Nomoto, H.
Suzukia, T. Ikeuchi, H. Matsuzaki, T. N.
Murakami, A. Furube, N. Masaki, M. J.
Griffitha, and S. Mori, Chemistry—An
FEuropean Journal, 2013, in press, L
)
@ Extension of Light-Harvesting Area of
Bulk-heterojunction Solar Cells by
Co—sensitization with Ring—expanded
Metallophthalocyanines Fused with
Fluorene Skeltons, S. Yamamoto and M.
Kimura, ACS Applied Materials & Interfaces,
2013, in press, #Hid
® Dye Molecules for Simple
Co—Sensitization Process: Fabrication of
Mixed-Dye-Sensitized Solar Cells, M.
Kimura, H. Nomoto, N. Masaki, S. Mori,
Angew. Chem. Int. Ed., 2012, 51, 4371-4374,
EHHY
@ Organic
p—Conjugated
Bridge for Dye—Sensitized Solar Cells, M.
Kimura, M. Karasawa, N. Sasagawa, K.
Takemoto, R. Goto, S. Mori, Chem. Lett.,
2012, 41, 1613-1615, &EHdH Y
® Enhancement of
Photon—to—Current Conversion Efficiency
for Phthalocyanine Sensitized Solar Cells
by 3D Molecular Structuralization, S. Mori
M. Nagata, Y. Nakahata, K. Yasuta, R. Goto,
M. Kimura, M. Taya, J. Am. Chem. Soc., 2010,
132, 4054-4055, EHid Y
® Self-Coordinated Phthalocyanine
Nanoaggregates, M. Kimura, T. Hatanaka, Y.
Tatewaki, T. Fukawa, H. Shirai, Chemistry
Letters, 2010, 39, 946-947, iV
@ Supramolecular Stacks of Asymmetric
Zinc Phthalocyanines Functionalized with
One Tetrathiafulvalene Unit, M. Kimura, S.
Otsuji, J. Takizawa, Y. Tatewaki, T.
Fukawa, H. Shirai, Chemistry Letters, 2010,
39, 812-813, #aid v

Including
Fluorene—benzothiadiazole

Sensitizers

Incident



(FE) G144
AE BE. —x A —HR, REERAKY
E RN ta k. AFIZ 7 A4 73 h
JL. 201346 A5

(Z Dfh)
R BR— U
http://rpc—shinshu. com/Kimura_lab/Top_P
age. html

6. HFIERHRK

(1) WFzefRs

AFF BE (KIMURA MUTSUMI)
fEMNKT: - JRMETES - HERR
9835 - 60273075

@) BrgEn M

#& M (MORL SHOGO)
TEMNR: « HllHE 7D - e
IeE &5 10419418




