The effect of dye coloring temperature on the dye-sensitized solar cells
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Abstract - A serious problem of the 2lst century is the
supply of energy resources. Reserves of fossil fuels are facing
depletion: renewable energy resources must be developed in
this era. Dye sensitized solar cells(DSC) have been very
economical and easy method to convert solar energy to
electricity. DSC can reach low costs in future outdoor power
applications. However, to commercialize the DSC, there are
still many shortages to overcome. When the DSC is
commercialized in the near future, the productivity is an
important factor. In the process of soaking in a dye, it usually
takes 12724 hours. In this study, we varied the dye coloring
temperature from 0C to 60C. At the temperature of 40T,
DSC cell showed the best performance. We also conducted the
time variant experiment to reduce the manufacturing time.
Counter electrode surface of DSC is deposited by RF
magnetron sputtering under the conditions of Ar 2.8x10 Storr,
RF power of 120W and substrate temperature of 100°C.

.M B

ol
of

3

>

Al el AlA L] o] Fo] Al-AAY oA At
el FFl WAl Al FaE ka3
A2g AN A= e Fd Tdoleta &
It didd=e] ZF¢ dA hFd woks
NNeNE Ao HA 7bEs a9l
oz & eYgd dged dd Fa=
FAloltk. ol Pho] dEEd

WOkl A AILA D o] o] Fo]AaL §lA
wAY oA s 24, e 55 N T obH &

= osldeor & Be g Hm gk s
a9 wg Ayge 5sdo] FRYY, L
A st AlFol EAE Aow JdEn. A8

N

o

al

%
e
9
3
2

o 1T, o 32
!
o

2
o

ofy B
> 8

2.2 E
2.1 H=ASH EfSHXI| M

A= Ase F¥ A=A 718 TCO transparent
conducting oxide)® FTO( fluorine doped SnQ:: 9.3Q/cm)E A}
g3t WA M Fol 1 $eo Doctor Blading WHo=Z
Ti-Nanoxide HT/SPE =3¥3le] 450CoA 24 A]zith
Ruthenium 9 & (N719)0l 242+ 5 ¢t AR AIA tha-d 2] TiOqel
Az & FFYE F UAEF g o] w, 2079 AES
Groupo & o] Zb2y 57 % 218 48tk 0T
60C7HA] 20C7HA o2 ZAsATt 80T =& H5-
27F FHEo] EA4S fojw ] Wit 60C7A T A3
& 3l th 0CE General Purpose Refrigeratorel 4, 201
20 440C e 60CE LY 19 Hot plateE ©]&3Fo] &
E st

(=]
uéml

o2
{
ﬁo?.ﬂrﬁr—{ﬁ_h_h

(@)
- M o b

s)

H

<8l 1> Hot plate

24X 7ol At F FAHEA Za Fe I8 E FF ez /)
Frol MAsla Azxste] F=udg, AdATS FTO glasse %

2 Eol Sand blast® @@ FJS $13 pin-holes %]

e}

&2
‘_

_{

A 10 Torrg 71592 2.8x10 *Torr, 100To14 120We] RF
sputter powers <17} e @A 100~200nme] FAZ Pt 2hehs
Pt FASH FRATS FHG F, AYAS o] 83}
of meolA tEe AstuA BAIH AudTe Hetn, A
8 AYe stm nAgor TS EHYsd

)

tlo

71E9 4838 E "HEHA AR ¥ F 9= FF A
oA o] Rt ey ARVt 8 FHAEEE 2443
AAAA F AR Aol o= EAAC] AT LA &
ATdAE A5 F2 250 & &8 ®¥st oy F3 A
e 22U 7 AE Ao Ut A9es AP EE
0ColA 60C7HA 20C3A o2 2+ 7o 579 MZS F=H)e
Ak AZEE V1€ AT FAsA 24N FAAAH T 244
kol Ak & A FAE At MEES AHRYT Fol
stA 60Tl = &7l FAA A" dmEe] BF 73k
Ho oA ekttt AETF EAEE EAEES =y
Au7F F2E AEE 2" 20 YERAT. 0TS 20Tl
A F&3 FAHA Fdow, 60CAA Fato] 7Hd 2
HActn & 4 g}
[0X0) 20C 0T 60°C
<&l 2> Photo-electrode prepared by controlling the
coloring temperature

SHAIRE 19 304 B AT o] TiOx% ol F 2= o
J= 985 FAZ UF FAE AF 2E dol 973 ds
7F Wo] L Ayt olFdlorst AlHe] Frlste] 231
A 2 Fa2E TAAZE 5 o

- 1279 -



<ag 3> DSCel =

¥ 1A & 1

2 AlEHlH (AM 15 Global, 100mW/cri,and 2
50)2 24 dlol8E wu, TN A5 F2e & 490
B itk 40CAA R FHl by A

M EL EAS Ho
H A S S5 gdon AFYUEE 726 mA/ar®E 7Y = 6
0CeA = o o)t Gollyx7t 7tal A Al 5Ado] vhukg .

<E 1> Device performance parameters of DSC with the
different coloring temperature

Voc Jsc

n
Temperature |y ey | mwy | T | ©6)
0T 073 | 510 | 229 | 062 | 229
20T 070 | 500 | 205 | 059 | 205
0T 078 | 726 | 347 | 061 | 347
60T 069 | 621 | 268 | 063 | 268
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<&l 4> 1-V curves of DSC with the different coloring
temperature

<E 2> Device performance parameters of DSC with the
different coloring temperature

Temperature Voc Jsc Pmax FF n

/ Time (V) | (mA/er) | (mW) (%)
40C / 24 hr 0.78 7.33 3.50 0.61 3.50
40°C / 4 hr 0.78 6.81 3.23 0.61 3.23
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<&l 5> 1-V curves of DSC with the different coloring
time at 40°C
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