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Abstract

Dye sensitized solar cells(DSSC) are the most promising future energy resource due to their high energy
efficiency, low production cost, and simple manufacturing process. But one problem in DSSC is short life
time compared to silicon solar cells. This problem occurred from photocatalytic degradation of dye material
by nanometer sized TiO, particles. To prevent dye degradation as well as to increase its life time, the transparent
coating film is needed for UV blocking. In this study, we synthesized nanometer sized TiO, particles in
sols by increasing its internal pressure up to 200 bar in autoclave at 120°C for 10 hrs. The synthesized TiO,
sols were all formed with brookite phase and their particle size was several nm to 30 nm. Synthesized TiO,
sols were coated on the backside of fluorine doped tin oxide(FTO) glass by ink jet printing method. With
increasing coating thickness by repeated ink jet coating, the absorbance of UV region (under 400 nm) also
increases reasonably. Decomposition test of titania powders dispersed in 0.1 mM amaranth solution covered
with TiO, coating glass shows more stable dye properties under UV irradiation, compared to that with as-

received FTO glass.
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Fig. 1. XRD patterns for TiO, powders freeze-dried from

sols prepared in the autoclave externally

pressurized with N, gas of 0 bar (a) and 200 bar
(b), respectively.

AT, 2 1A B vis}t o] N, 7ERE
ol&dle] WeHEL 200 barE FASHY 120°Ce)
Lol 1047 FETE BT XA FE A
B AT 30° F22 BEIIE B4 o] G4
S AT ohERAY TiOoF BTl
TIO,8) H=7} hFEe) FHATAN FARE E4
S Bopt ¥ (bl BE uied 7o 30.74°
A YJehd EA4FEe ofeAl oM SEERA] &
= oEbd FAE TiO, 2 BEEFOIENOR
walgo) AAsla s FIE 4 o FA=E
BEJlo|EX TiOE ohtel, 294 TiO%} %2
o] AuFAA ARAFo) obd APEAA AANE Tt
A2 Ydow, TiOL WA A Ti ol°] ¥
WA AQ) 7] abAhdrbet At zhzte] 2
Ae ol%sh= 370 FHA edgeet A3t [100]
wako 2 A Hel AAFHS VNELE F2
2 71 HY F2E o|Fx Fyog'Y,

a8 2@ TP BEIIEN TIO, £ 9A
ALE olgsld FAAZRI Bie MAAW A #H
Aot B Ao AMgdE A ZHHE
Epson HeadZE ©]-&3F A8 =E2A &8
=717} 10 umE H)A FAX|TF TR @R of
U SRR AR A =Fd] B Ego] YER=
FA)Ho) Utk weby FAg A27)e) YA S
q=A ZA" oA B BrHAR 2710
g 4 Utk AA pAxE 2% 7
A7 QARG FPo|ew, AAENE H2E

oL

= [
= O 0.?.: it

o
=)
Y
0
5
o

)

Bl

e RS

V 11.7mm x100k 5/15/2007

30 100

R R P s
b= : ‘
2 : "
= bttt il | | i A L.
. 150
:E;’ 15 i : o 3
& ‘ '
> ; :
¢§ F 372 A S | | | | A :'- ......... E-L_gj
=1 : ‘
0 _— ; 5
1 45 207 o44 430
Diameter {(nm)
(b)

Fig. 2. SEM Image (a) and particle size distribution (b)
for TiO, powder prepared by freeze-drying of
TiO, sol after heating Ti precursor solution in the
autoclave, externally pressurized with N, gas of
200 bar at 120°C for 10 hrs.
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Fig. 3. UV-Vis spectra for TiO, sols prepared by freeze-
drying of anatase and brookite TiO, sol after
heating Ti precursor solution in the autoclave
externally pressurized with N, gas of Obar and
200bar, respectively.

slgom, AA HEIFl]E £9] UV-Vis EAZ43}
7} ohekAl A TiO,ol vlsh Aug &Oo =2 ol st
o zpejAmul oflgt YR FABANME F4Tt
Joli}r] W&o Tioo BAS v X& L 7]

500nm

3¢ ERgor Aud

|

, UeEg o]g3to]
o]t 1,440
24 wpol T
d SA) 10 FAMA]A
oz 1960t Hzo
iezoelectric 7]&9] W 3
A A 50037 v]FE Q] WS o] FH3T. o
Y3t JAA 7l FE OA(Office Automation)d
AYZUEZ AMEEo] gout HIolE IT, NT %
BT #ole] vlo]laz e T4 E= 33 A
5o ZAoe o] Zus] ArEHZ Y. &
3] =l THEL o]&st vf7t FH7]E2 100 nm
o

S 3 A=
A 5 0,
A

oy
]
o
aq,
o)
]
pail)
)
=2
2,
Ay
S,
=
AU e!
T
e

ot ©

NEERIED
AT, w5

=
4%

Aol
]
?‘?}'Zj}—E]O]’
AzFYNA WYHE YA

al
(@), (b)olA B upel o] YAz 2
FHe #9357t =

Fig. 4. SEM images for TiO, films on the FTO glass substrate by ink-jet printing method with (a) one time coating,
(b) two times coating, compared to (c) as-received FTO glass, and (d) 20 times coating.
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Fig. 5. UV-Vis spectra of brookite phase TiO, films
coated on FTO glass by ink jet printing method;
(b) 10 times coated, (c) 20 times coated, and
(d) 30 times coated TiO, film, compared to (a)
normalized spectrum of as-received FTO glass
as a base.
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Fig. 7. Remained amounts of amaranth 0.1mM mixed with P-25 powders at various conditions after photocatalytic
decomposition; (a) direct irradiation, (b) covered with as-received FTO glass, (c) covered with FTO glass having
one time coated TiO, film, and (d) covered with FTO glass having two times coated TiO, film.
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