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1.1 EHREEEE

B R T 23 Wr . 9 900 S BRI A TR
A RPLIE N, R F #17. % KA Tektronix
X4 M S E CREITRSKE);'H NMR
#1°C NMR Fi Bruker DRX-400 # & 3t & X Il &
(W45 TMS) ; [ i Bl Esquire HCT PLUS & i#-f&
TR AN 5E 5 % MR i A Shimadzu UV-2450
AR,

1.2 6-WHEBECKR 2H45

¥ 1.67 g(10 mmol) M F 15 mLDMSO
i, A KOH(Z, 24 g, 40 mmol) , ZE EH FEIFI B
# 20 min. /M 1. 22 g (5 mmo i 1,6- R 4%,
BRAE SR 48 h BTN RS E A 0KOK B BB,
HuE ERERT _EF S, KK 3K, T3
B.BEBANHEFYHZIEESABE 1. 42 ¢
(3.41 mmoD) =4y, it % Ky 68%. #H:126~127C
CCHRE 1126 C).

1.3 1,6-N(-AmENM)ECRIBAR

¥ POCL;(1.23 g, 8 mmoD)Z & MABKIBEL
#1 i DMF(731 mg, 10 mmoD) #, R G M K KE. &
BTFEABAERM 1 b REFHM1,6-URBIED
%5 (416 mg, 1 mmol) i 1,2-— & Z 5 (15 mD) ¥ »
ESCTEFEL 24 h. RMERGEH ,BAE
BAK, M 2 M i NaOH B H % pH=~6, i #
2h, W, BRI _APRERIK, SHANE. K
Y3 W, T k4 BB RN B R %
A V(&85 : VCAME) =1:1],157%] 363
mg(0. 77 mmol) F=H), LR Hy 77%. 5 5164 ~
166'C. 'H-NMR (400 MHz, CDCl,, &): 10. 05
(2H, s), 8.55(2H, d, J=1.2Hz), 8,11(2H, d,
J=7.6 Hz), 7.92(2H, dd, J,=1.2 Hz, J,=1.2
Hz), 7.45~7.49(2H, m), 7. 24~7.34(6H,m),
4.22(4H, 1), 1.78~1. 82(4H, m), 1.31~1.35
(4H, m).

1.4 1,6-M[3-C-MEFKR)ER]IED K 4 BA

1, 6-X0-(3-HF B e ) IE C 4% (236 mg,
0.5 mmoD M A% 15 ml 845, I A & Z B (425
mg, 5 mmol) , & N 8 WYRBE,7E 75 C T HEHERL N 8

h, BRI ZHS Y, B0 0. IM gy £h 8, % pH~
3,884 30 min, S I, B THRERATHEENR > E
[¥emm . V(ZER &) : V(Z®%)=30:1],7833)
243 mg(0. 40 mmol) =4, I K 80%. 'H NMR
(400 MHz, DMSO-d,, &): 8. 80(2H, s), 8. 44
(2H, ), 8.24(2H, d, J=8.4 Hz), 8.13(2H, d,
J=7.6 Ha), 7. 68(2H, d, J=8.8 Hz), 7. 57
(2H, v, 7.50(2H, ), 7.30(2H, t), 4.33(4H,
), 1.65~1. 68(4H, m), 1. 23~1. 26 (4H, m);
13C NMR (100 MHz, DMSO-d; , 8): 164. 06, 155.
17, 142. 57, 140. 59, 127. 65, 126. 81, 125.46,
122.41, 122. 23, 121. 88, 120. 46, 120.27, 117,
28, 110.07, 98. 25, 42.37, 28.16, 25.91; ESI-MS
(m/z): 605. 4((M-H] ). Elem. Anal Calc. for
Cw Hi N,O,: C, 75. 23; H, 4. 98; N, 9. 24.
Found: C, 75.21; H, 4.99; N, 9. 23.

1.5 9-ZE3-2-MEREEM)FET7HER

SR 11 I A 1, Brig =9 M HNMR
H3cw(11]—%.
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2.1 ¥ 4307 BEM—TT Rk i

Yuish 4 7007 & U S00k I T R AN S — AT L IR ik
i RE 2. NE 2 RTLUE H, Bk 4 1 7 MR WOE
T 0 T R M, A 5 A0 K A 0 A TR AL, 55 KR ik
PAHR R 387 nm(FE 1), 4 WEE/RME L ERER
TR XERER4BETET—HEH DA RS
BT B )
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2.2 AARTERAKBEOEE

O FAENERRERLE, 0 8FH
P25 B E S 2 WENRIH & E B R ER 5.5 mm(E
K 0.237 em?), BN 10~15um WEIEH XK £
L TiO, #EH R, 31 450C T4+ 30 min FHR
188, ¥ H 3 F 40 mmol/L TiCl, KB W+, 7+
BETOCAHEE /I, REEHEEF KT
% BT DB 500 CHE ML L/, fr iR R
F40CHBEERAZ 2X10 ‘mol/L Y BHEH
B 20 h. B 80k RE R A LAY 75 0 b o I A
T , 5 4 T b ) R PR 0 et ok T U o .

2.3 BmARSIE
i o R R R G O O B 4R T LR S THO,

F8% F #4 4 B (Surlyn 1702,60 um B, ZE A D
HAER=HRERHFTH R BFEOHARE
0.134g Lil,0.127g I, 1. 596 g BLELE M1 0.676 g 4-8 T
HEWSERE AL 10 ml TR0 2 W . BB L K
B, Tt B4 6 e R PR B SR FA AR A 048 . 7€ 100 mW/
em® BMEFHEKERT, i KEITHLEY2400 L F 1§
iR E—MRE CREBEPERESRERER
EEE FVHLE BE VKRS IEREEK
#2. L Ry 150W K PG 480 28 (9600, Oriel,
USA) 4, 35 FIbRAE 5E e {0 47 B ME (32 E Oriel 2
AR AL M-95510). B7 F 9 5% Ao Sk K P e 3th 7 A
HH 0.237cm’,

2.4 FPBUKHB BN

B 3 Rkt 4 A7 FF g Sk 70 i 4 6 K BH R
B J-VHZ MM EmSHEmE L AE 3 TLE
B, BRSO 4 B K PH R M B R R R GE KT
BRRE 7. ERREN BRI AR RE
M T Rkt 7 B H i A b B R AL AR (3.5 ).
R X R G SR S T AT AR K
MR RBE S AR 1 TUESL EHR
A B 2% T SRR 4 B K P L Y e 2 e O BE
B KFRH 7. XA REE AR 4 PERE
BREAREEHIET L8 TIO, RESEAR
R METRAERNTE RS TR FEAK
=N OET- W@ LR R & Al

£1 RABAMTRRXABRNEELSH

BRB K BERBEAEREK ST E J ik Fe LR
BB /nm /(10°'M'em™!)  /(mA + cm™?) /V HERT /%
4 387 5.28 2.33 0. 687 0. 699 1.12
7 387 2.72 0.97 0.522 0.663 0.33
%. ZEAR IR A F o 55 0k O B0 465 700 S AR e, B 3 19
3 4 it AN EE T B ERTG.5 ) R T X

AT A R T — Fh o R ke 5 3R 3 2D
o 76 S L R R T 8 4 3ok Bk K PE B M. 7E 100
mW/cm? G RT3 R B B ok m B ool A &Y
A BH T B e R A RS R A TR R
43535 5 687 mV, 2. 33 mA/cm?, 0. 699,1, 12
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Performance of dye-sensitized solar cell with novel carbazole-based dye

PENG Jin-an, FANG Xiao-ming, CAQO De-rong
(School of Chemistry and Chemical Engineering , South China University of Technology, Guangzhou 510641, China)

Abstract; A novel carbazole-based dye, 1, 6-bis-[ 3-(2-cyanoacrylic acid)-carbazole -hexane (4) was syn-

thesized. The metal-free organic dye 4 was successfully used as the sensitizer of dye-sensitized solar cells

(DSSCs). The conversion efficiency of the DSSCs was about three fold of that of the corresponding model

dye, 9-ethyl-3-(2-cyanoacrylic acid)-carbazole 7.

Key words: dye-sensitized solar cell; donor-acceptor; dye; carbazole



