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Abstract >> In this study, an efficient dye-sensitive solar cells (DSSC) was

Key words :

developed after post-treatment of ZnO on TiO2 photoelectrode. The
TiO, electrode with ZnO post treatment was prepared with Titanium
isoporopoxide in Zinc Nitrate Hexahydrate aqueous solution by
incineration for 30 min at 450 C. The ZnO-post treated TiO, electrode
showed strong dispersion force between particles in relation to the
control TiOy, referring high specific surface area and dye-adsorption
rate. Proper addition of ZnO enhanced electron mobility and reduced
internal resistance and electron recombination. Light conversion
efficiency of DSSCs containing the ZnO-posttreated TiO, electrode
increased 35.4% when compared to the DSSCs using TiO» electrode.
It is similar to the DSSCs with TiCls post treatment TiO, electrode.
Increasing of light conversion efficiency was due to high specific
surface area and dispersion force, and low dye-adsorption rate and
electron recombination. Taken together, ZnO may be used as
posttreatment of photoelectrode and replaced TiCls that has high
toxicity and causticity.

Post treatment(Z X 2] ), Zinc Oxide(At 3} 0} 91), Surface area(d| EHH),
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Fig. 1. XRD patterns of TiO> (a), TiCls post treatment TiO2 (b)
and ZnO post treatment TiO2 with different Zn contents : 0.1
mM (c), 1 mM (d), 10 mM (e)
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Fig. 2. TEM-EDS analysis of 1 mM ZnO post treatment TiO,
and amount of element in 1 mM ZnO post treatment TiO pho-
toelectrodes

> ptRgA MRS =2

TiOx= ZnO2] H37E= Qlal] AAb7]12] 2] 37
o] dojit=dl olfrt A 23] HlEH
HESAES darA FE4e Hojmdge 99
o8 AgaeY,
TiO,¢} TiCly post treatment TiOs, 0.1-10 mM ZnO
post treatment TiO,2] Ath &l IR T2=2 Fig. 4
of AA)EITE dRTzERS Folst= AlE HY
& thg3} 2k 1 mM KOH §10] 24417t §2H4]
1 AT PR, ARS BHAI F UVevis
stel 460 nme| -] ool A
540 nm2| 7HA|FE GA7HA] SATAL. Fig. 4
o] 24 A1E X, TiCly post treatment TiO,7} H|
EHA Ao ol 7 =2 daszES W

spectrum=- ©]--

Fig. 3. TEM images of TiO, nanoparticles (a) TiCls post treat-
ment TiO2 (b) and 0.1 mM (c), 1 mM (d), 10 mM (e), synthe-
sized using the sol-gel method
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Fig. 4. Adsorption spectra of N 719 dye solution detached
from the photoelectrodes made from TiO,, TiCls post treat-
ment TiOz and 0.1-10 mM ZnO post treatment TiO-
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Fig. 5. |-V characteristic of DSSCs gased on TiOg, TiCls post
treatment TiO2 and ZnO post treatment TiO2 photoelectrodes
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Table 1. Performance of DSSCs based on TiO,, TiCls post
treatment TiO,, ZnO post treatment TiO, photoelectrodes

Sample e Vi | 100 i

P mAem’) | (V) | %) | (%)

TiO, 11.17 0.73 | 56.84 | 4.61

TiCla post treatment |0 ce | 071 [ s5.52| 6.73

TlOz

0.1 mM ZnO. 13.53 0.72 150.77 | 4.93
post treatment TiO,

I mM ZnO . 19.42 0.69 | 46.71 | 6.24
post treatment TiO,

10/ mM ZnO. 13.40 0.68 | 36.88 | 3.34
post treatment TiO,
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