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ABSTRACT

In this study, a sol-gel NiO, overlayer blocking layer was employed to suppress the dark current
of the TiO, photoanode for the dye-sensitized solar cell (DSSC) where conversion efficiency was

enhanced substantially. SEM-EDS micrographs indicate that, after annealing under ambient
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atmosphere, the resultant NiOy thin film was evenly coated on the bare TiO,. By measuring the

absorbance of the dye solution detached from TiO, working electrodes, it reveals that the amount of

dye molecules on the resultant photoanode increased by applying a NiO, overlayer which could be

attributed to the increased of overall surface area by introducing an additional NiO, overlayer. The

photovoltaic performance of the DSSCs were evaluated under AM1.5 illumination by simulated solar

light irradiation. For TiO,/sol-gel NiOy electrode, the best efficiency (1) of 6.10% with Jsc and Voc

of 17.79 mA/em® and 0.64 V, respectively are obtained.
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Element | Weight%  Atomic%
CK 3.02 6.33
OK 43.01 67.56
TiK 35.79 18.78
NiK 16.67 7.13
PtM 1.51 0.19

Totals 100.00

#Z ~ TiOZTiO-NiOfVI-Veurve Ersbak

Voc,V  Jsc, mA/em* FF% 1%

6 ¢ P25 0.65 15.07 5289 522

6 ¥ P25-NiO  0.64 17.79 5329  6.10
#.2 + EIS TR s

Rs Rl R2 R3

6 & P25 36.13 1342 209.6 102

6 ¥ P25-Ni0 3733 15.05 341.2 49.92




| neses | | semgs |

I——l HAFTOS 3% |-J
T

e rra

I

2 v
R B A BP25 % A% BAUE &)
Bk EATTORIE | Bdw A FTOH: 7

!
% 5, 48450C - 305
4

¢
VL # 3 6 3 ENIOS
B E EPIERL
!
S B 200 ~ 305
&
|

ZREH12

|_, L4 BRBABETS [

ﬁ“ ~ Sol-Gel 1A W

W ey
-3

1 & — r
'S L
Dy Electrolvie

3 S
Working rig, Countar
Elecirode L] Electrade

Counter
Electrode

ﬁ: ~ DSSC ~ e E’LW
(a) [H5k DSSC ~ (b)3! "EJ NiO ﬁ'ill}'}rﬁlfl DSSC

P35-4

W= (@) TiO,-NiO AR - (b) TiO-NiO BIF 134

05

= 6L P25
* 6L P25/1L NiO

0.4

034

Abs.

0.2+

0.1+

00 T T T T

Wavelength

P4~ TiO, 2= TiO,-NiO FUBUp B8 b

w— L P25/1L NIO
w— L P25

Current density(m Mcm’)

00 05 10

Voltage(V)

T~ TiO, 2 TiO,-NiO F ik et

= §L P25
Q-aocoooo......‘.. e 6L P25/1L NiO

N‘E' e .
LU T T *s
S 14- ""I-.__. .
q -.' ..
..E. 12 4 L .
£ 104 A
[T} -
= e
@ LE Il
=]
Ly .
2 :
- -
QS Y
-
Q T T T T T T
00 01 0.2 0.3 04 05 08
Voltage(V)

i+ ~ TiO, 2 TiO,-NiO fiY I-Veurve gy

Current density(mA/cm®)

20 -




Z"(Q:J

—=—NiO
—A— P25

100 200 300 500

Z'(Q)

[ ~ EIS & Rz HRr

P35-5





