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Abstract

In recent years, titanium dioxide powders were produced as nanoparticles or nanowires or nanotubes in one-dimensional struc-
ture, and mesoporous spheres in 3-D to improve their crystallinities, which were further used as photo-electrode materials
and for preventing photo-aging. In this study, a nano sol composed of titanium dioxide exhibiting a high crystallinity was
synthesized using n-alcohol as a solvent. The crystallinity of the nano sol was confirmed by FE-SEM, and XRD, while the
UV blocking rate confirmed by UV-Vis spectrometry results. Changes in the crystallinity were investigated by varying the
types of solvents such as butanol, propanol and ethanol. The synthesized particle sizes were from 200 to 250 nm, and the
optical transmittance showed a high blocking rate in the UVB and UVA range. It is expected that a high transmittance at
550 nm wavelength can increase the photoelectric conversion efficiency of solar cells and the UV blocking efficiency.
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Table 1. Used Materials in Synthesis

Table 2. Basic Recipe for Preparing Titanium Dioxide Nanosol

Materials Assay (%) Maker
n-butyl alcohol 99.0
n-propyl alcohol 99.0
n-ethyl alcohol 99.0 Junsei Chemical Co.
Titanium(IV) isopropoxide 98.0
Nitric acid 62.0
Acetylacetone 99.0 Sigma Aldrich Co.
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Scheme 1. Flowchart for synthesis of titanium dioxide nanosol.
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Figure 1. (a) n-butanol, (b) n-propanol, (c) n-ethanol FE-SEM image
of crystalline TiO, nanoparticles.

Ssted &L A-7FA1 A 3B = A[UV-Vis spectrometer (UV-Vis),
Perkin Elmer]$] 4199 Al Qo 7} spol] mbE £35S 130Tt
[11,12].

N

3.8 H oFE

3.1. FE-SEM &A1

A E olakslElgr e ke] F718F ok U AFAS ZAH ]
H3te] AR H 2 A4S X ekelar, 4 AP Figure 1
off YRSt AR o] 544 S
7 BES AM-EE n-alcoholo] BEE G 11, FH
200~250 nm =719 o|AtstE|gto] A= As FAE = Sk

o A0 Ut AoALE Hwrt golbde wle) A2v) wE
Al A= A7 et A o= ERlE QT

3.2. XRD £

e olatstElgr YeqiRke] AAAdES Elsr] A Xeray

powder diffraction #4-& 333tk XRD AlHE Al&sl] flaiA

35kt Ml 30 H A 6 &, 2019

(a) n-ethanol
— (b) n-propanol
(c) n-butanol

Intensity (a. u.)
——

1 " 1 " 1 " 1 " 1 " 1 "
20 30 40 50 60 70 80
20 (degree)

Figure 2. X-ray powder diffraction patterns of (a) n-ethanol, (b) n-pro-
panol, (c¢) n-butanol crystalline TiO, nanoparticles.
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Figure 3. Transmittance of titanium dioxide nanosol.
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