Be® AR ABATH 2R ERT B
W TRB T 2 K

4%

Py

Dynamics of Metal-Free Organic Dyes under
Various Conditions and their Applications in

Dye-Sensitized Solar Cells

By
By ARAREL

=h
B
‘g\@.

é§xw_gﬁAs



et WRAPRCIBERTHF2RERT BAEN T FER

T2 ke EFY

\.

I

£ 528 R ARREL

R 2d A Fp? & AFLs

A2 VU A A A s B - Mol Briieife s Fk kPR ipn H ok
+ g % ¥u(Time- Correlated Single Photo Counting ; TCSPC)fr#b% w45k
W R ERIODO-0D2 & £ %7 AR ATHF 2R Y 2 RER T o+ # 4 § (7
5o THF B ? > APE %D 0D0-0D2 £ £ %7 A A ER B P RS
R ERT T F B G AR Y kR HERT 0D0-0D2 F A F
FRAEIREFEFNIROFLEF  FREARIFLRE L P& PR
BRARARESF g S o fed Wil G 0 2P A B I* 4350m - 3750m
BB K ke SRR L F e E AT 3 S R BT 435nm FF ¢

7 %P B ehsolvation % o JI* 22X o M F RGN £ (8 DR 2 f



(rotation lifetime)¥ r L% 3] OD0-0D2 5 #% 4 R AAREM A € BB R = 1 2 >
A AP AR AR T EIRLEL o H oI [V ER A ¥
e b A PR ik e T/ R R kI HELR] OD0-0D2 748 AR 4 K
DSSC ~ i 1 enfF G o[-V ¥ M BE T Voo Jgc ™4 2 7 0% % 5 0D2 >0D1
SOD0 e f1# ¥k R F T - F L hkfod MEEEN D a3 A K SiET

FR @I TFAESF > R F A~ 3 5485 5 0D0 >0D1 >0D2 - e i kTR

/TR R CEFHER T LR IT FE i 5 5 0D0 >0D1 >0D2 0 = F it 4k
WA efp B R 5 OD2 >OD1 >0D0 » AP ir s ¥ - R enF k% - 7 IUE

OD2 e =B BBt 2 RB Ve FF PR R R ERET I EF oD
g S B RF EHMT I 02 F o FE w5 o 0D0-0D2 F 48 %

R VAR R FELREAF AR A ] o B R T S o



Dynamics of Metal-Free Organic Dyes under Various Conditions and
Their Applications in Dye-Sensitized Solar Cells

Student : Jian-Shian Huang Advisor : Dr. Chau-yuan Ju

M. S. Program, Department of Applied Chemistry
National Chiao Tung University

Abstract

We studied a series of organic dye, named ODO, OD1 and OD2 for their
applications in dye-sensitized solar cells (DSSC). The structural between ODO, OD1
and OD2 are the peripheral derivations thiophene which contain of benzene on the
diphenylamino group. In present study, the results show larger dyes with higher
efficiencies. In addition, the device made of OD2 has a large open-circuit voltage
(Voc > 0.8 V) similar to that of a Ru complex dye. In this study, we focused on
understanding of the fundamental properties of the organic dye, and studying how the
structure of the dye influenced the efficiency of DSSC. The results show that the dyes
with larger size could help to improve the performance efficiency due to less
aggregation and charge recombination. The results also show when OD2 was
absorbed on TiO,, upward shift of the TiO, conduction band, so as to gain a large
open-circuit voltage. Longer electron lifetime and a lower injection yield was also
observed of OD2. A dipole-moment was provided to explain the observed

photovoltaic properties of the metal-free organic dye.
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