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(57) Abstract: The present invention re-
lates to novel ruthenium-based dyes and a
preparation method thereof, and more
specifically, to a dye which offers photo-

sx10°

w10t

10

N719

e(M'em’)

AA

HAlof1

electric conversion efficiency remarkably
improved over that of conventional dyes by
being used in dye-sensitized solar cells, re-
inforces the bonding force with titanium
dioxide, and has superior Jsc(short circuit
photocurrent density) and molar absorptivi-
ty, thereby remarkably improving the effi-
ciency of the solar cells, and a preparation
method thereof.
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[237] 31
[Table 1]

[238]
[239]

[240]

[241]

[242]
[243]

[244]

[245]

Amax(NM) e(M-lem) Aedge(NM) HOMO(eV) [LUMO(eV)

ALl 1 609 11700 840 -5.55 -3.95

N719 515 14000 731 -5.50 -3.80

]

Z 3}t TiO, | ©] 22 E(Solaronix, 13 n
» TS AEs3I T o] TiOo, BF+ 40
°Coll A 3044 A xst vk Aejd 255
Az Lo ¢l 5 S5HaS e EFolH| = & oo -
7 Z (Reference) A N7192] of &b& &S AL8-3} ¢}, &
AT Mg A5 Alolo] Zu| o] A Z A 218§ & (Surlyn 1702, 25:m
FA)E 3 b she] Wi MmN A A S 23ehalth e Bl e
O EVEH o 0.6 M3-FA-12-tjvEo|n| £ 7 2=, 0.04 M L,
0.025 M GSCn % 0.28 M tert-F-E 3 2] D& &3 A1 7] A& AF8-3F S U, Scattering
layer X AR T ¥ 3}-%] 4T}

Vg el AR shabE o} N719% ALg-shol Az Bl o
7 A} 5} 54 (photoelectrochemical characteristics) S = 8Fo] &= 2(A A 4] 1)
WA 3(N719) 2 317] 3% 200 YERH AvE. Bl FH A o] 31415} 5HE A 2 Keithley
M 236 A2 24 A2 o] &510] ZA549on B0 2= AM 1S5
A (Oriel)7} 18] 300 W Xe #ZF o] 8-3}%laL, AF47]+= 0.4 x 0.4 cm?,
dl o] A 7]+ 1 sun(100 mW/em?) 2. & &} 1T}, W o] Al 7] += Si B FH A &
o]-&3fo] 27 aF A tt.
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[Table 2]
Voe(V) J..(mA/cm? |FF(%) n(%) Area(cm?) |77 (um)
)
N719 0.866 6.83 76.64 4.53 0.162 3.93
0.818 11.12 74.31 6.76 0.165 7.58
0.801 12.74 73.21 7.47 0.187 11.81
2lAlefl 1 10.800 11.03 73.86 6.52 0.177 3.92
0.757 14.63 73.10 8.10 0.163 7.92
0.747 15.81 73.07 8.64 0.193 12.17
[246]
[247] A7) 35 2004, I & @3] 2 4 5 U X (short-circuit photocurrent density), Vo ©

[248]

[249]

3] =2 334 S} (open circuit photovoltage), FF 5% 91 Z}(fill factor) &
o

2 WA 30f] Ve e} 7ho] B owkrg o] o 7 532 N7199}
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ool A

go] Alarg FHwA e T R Ry A S g 37
ek § 82 Ve, AbskE dhE A v Hapeke] A gt S skl 7] A,
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