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Abstract TiOF,, which has remarkable electrochemical and optical properties, is used in various applications such as
Li-ion batteries, electrochemical displays, and photocatalysts. In addition, it is possible to utilize the template which is
allowed to synthesize fluorine doped TiO, powders with hollow or faceted structures. However, common synthesis
methods of TiOF, powders have some disadvantages such as the use of expensive and harmful precursors and batch-
type processes with a limited production scale. In this study, we report a synthetic route for preparing TiOF, powders
by using an inexpensive and harmless precursor and a continuous ultrasonic spray pyrolysis process under a controlled
atmosphere to address the aforementioned problems. The synthesized powder has an average size of 1 um, a spherical
shape, a pure TiOF, phase, and exhibits a band-gap energy of 3.2 eV.
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Fig. 1. XRD patterns of the powders synthesized by an
ultrasonic spray pyrolysis at (A) 400°C, (B) 500°C, (C) 600°C
and (D) 700°C.
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Table 1. Average crystallite sizes of TiOF, powders calculated by

Scherrer's equation. o =Z AlzHTh
400°C 500°C 600°C O9 3+ 259 &5 i 3383 &t Axd
(100) 14nm 13.6nm 13.5nm TiOF, ¥'29] 355 L33 =AE o83) 4% 27
(200) 14.3nm 14nm 13.3nm o|t}. Ztzte] Lo T E Hahe wE oF 370 nmol

TiOF, #2e] Ax}AA} =71 (100)3 (200)A 2] w7} Z E Yeglen, e g3k vnigh o=z 3Rl
S vpgro 2 A (1)9] Scherrer’s equations ©]-8-3l AAls} =3tk HZ TiOF0l thak Aol 2

gor, 1 A3E & 19 H23FATE. Scherrer's equation = &L TiO, & F-doped TiO,2} B3} TiOF,2] 7}
ol B= 2t 939 R} F, g= 7t 9=9] 34 Zhx, A Al F&0] ddFeg Eohe Bloltt. olgg g
= x 3- B4 Al o83 3(1.5406)01T}. T *= TiOF,7} TiO, @ F-doped TiO,$} Hlaldle] AthEo g Ti
o whe} 12} YA} 719 2 Wshke B A] LYA|TH A ol tiv] =2 &9 Foll 95 AAE donor levell
Hhx o2 FhAdhe AES S At ol 257 o3k Aoz sfa=ar ATHs5.6]. 1 3(A)%} 2ol & AT

Fig. 2. (A-C) High and (D-F) low magnification FE-SEM images of the TiOF, powders synthesized by an ultrasonic spray
pyrolysis at (A, D) 400°C, (B, E) 500°C and (C, F) 600°C.
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Fig. 3. (A) UV-Vis spectra of TiOF, powders synthesized at (a) 400°C, (b) 500°C and (c) 600°C and (B) determination of band
gap of each samples by diffuse reflection spectra and Kubelka-Munk theory.
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