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Abstract: In this paper, the low-temperature sintering of TiO; is approached to solve the problem of high
temperature sintering which decreases the interconnection between particles or between substrate and
particle. TiO» paste is prepared with Titanium (IV) isopropoxide as the precursor material and calcinate at

different conditions (low temperature). In the results, since the changing of temperature and time of
sintering, crystalline phase do not change and the intensities of anatase, rutile phase are higher. At 110°C,
7 h sintering condition, crystalline size of anatase and rutile phase are the smallest which are 13.07 and

17.47 nm, respectively. In addition, the highest zeta potential is about 32.77 mV and the repulsive force
increases thus leading to the best of the dispersion characteristics between TiO: particles. Futhermore,
DSSCs at that condition exhibits the highest efficiency with the values of Vi, Je, FF and n are 0.69 V,

860 mA cm °, 67.93% and 4.06%, respectively.
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Fig. 1. XRD spectrum of (a) TiO: films (A! Anatase,
R: Rutile) and (b) TTIP.
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Fig. 2. Crystalline size of TiO: at different sintering
conditions.
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Fig. 3. Zeta potential value of TiO: at (a) 110T 4 h, (b)

120C 4 h and (¢) 110TC 7 h.
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Fig. 4. FE
surface at (a) 100T
(d) 110T 7 h.
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Fig. 5. IMPS (a) and IMVS (b) plots of DSSCs.
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Table 1. T(a), T:(b) results of DSSCs.

arameter
Te (s) T (8)

Sample
100C 4 h 40x107 3.2x10°
120C 4 h 3.7x107° 3.4x10°
110C 4 h 3.4x107° 3.7x107
110T 6 h 29x10° 43%10°
110C 7 h 27%107° 4.7%10°*
110T 8 h 3.1x107° 4.0%10°*
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Fig. 6. Photocurrent density-voltage curve of DSSCs.

Table 2. Photocurrent density-voltage results of DSSCs.

Param Ve Jue FF n
Sample (V) (mA em™ (%) (%)

100C 4 h 0.70 7.78 68.77 3.72
110T 4 h 0.68 835 69.19 3.90
120C 4 h 0.67 830 69.61 3.88
150C 4 h 0.69 7.50 71.42 3.71
110C 6 h 0.70 857 66.63 3.99
110C 7 h 0.69 8.60 67.93 4.06
110T 8 h 0.69 841 68.41 395

™, Ve, Jso FF 2 n& 242} 069 V, 860 mA cm?
67.93% 2 4.06%= el

oleld A ol AFFAEC] 110TAA T4
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=

.8 B

£ AYolA TTIPE ©]43% TiO; #lo|2ES] 4
A Xt Azl W& #7838t H SAo uF Ax
E O&d 2o
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