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Abstract Nano-materials with high effective surface areas have been applied to functional materials,
such as high sensitive gas sensors and biosensors and high-efficiency catalytic materials. In this study,
titanate sheets with a 3D nano-wall-like structure, high effective surface area, were synthesized vertically
to the substrate by a chemical bath deposition (CBD) process using a Ti sheet and urea. The synthesis
temperature and synthesis duration time were controlled to the optimal conditions of a 3D
nano-wall-like structure in the CBD process. The synthesized ammonium titanate sheets with a 3D
nano-wall-like structure were annealed in air to transform to TiO; with a 3D nano-wall-like structure
for various applications. As a result, the optimal temperature in the CBD process for the synthesis of
a uniform ammonium titanate sheet with a 3D nano-wall-like structure was 90 °C. TiO; with a 3D
nano-wall-like structure was obtained from the ammonium titanate sheet with a 3D nano-wall-like
structure by annealing above 550 °C for three hours. In particular, TiO; with a 3D nano-wall-like
structure with a dominant rutile phase was obtained by post-annealing at 700 °C. On the other hand,

damage to the 3D nano-wall edge was observed after 700 °C post-annealing.
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Fig. 1. Schematic diagram of the 3D TiO; nano-wall-like
structure grown by chemical bath deposition
process

CBD 3%o& oot 259 &A= 434
Ammonium Titanate Y7259 EHFAT A
g Fo] #HINS AALE FAPRARA(FE-SEM,
JEOL JSM- 6500P) 22 sy, 1 ZIE Fig. 2
o} Fig. 3°] Yt E3F dA 2] A5 Yt 2E

415

o] At EA& XAl 3AAH(X-Ray Diffraction,
XRD, ThermoFisher Scientific, K-Alpha+, Cu
K-Alpha radiation)& %3l ZARIAL, 1 2=

Fig. 4°f WER it

3. Almzn ¥ 1%
theisk CBD 24 2do® 4£¥93%Hd H Ammonium

Titanate Wi
FE-SEM £4&
Y A HE EF 2% ZHo] tiote] AlES &
Aulgko & &%t Top-Side View(Fig. 2. a, ¢, e, g,
Dok, 29 XL JrEfste] 7)ol disto] 45° Zte
oA &3t Tilted View(Fig. 2. b, d, f, h, j)Z Fig.
20 Yepfigiet.

CBD 3720 m2tA Ammonium Titanate Yo
TE2EY FHFPAYC] A HE AL I £ U
CBD 342% 60 °Collxl+= 23] Ammonium
Titanate We72E0| o A6t 1, 2271 S7Ht
42 Ammonium Titanate Y8 SANLZR7F HA14
o7 © 3xn =24 AZEUt 5] 90 °ColA
Ammonium Titanate Y=H GALZR7} 4LsHA &
AE AL 1T 4= ot sHAIRE 100 °C o= =
2 252 QI3l9 Growth Rate R} Etching Rate©]
O] 3D WieH AR E FA5HA] F5HL Particle
U d2 BHEE gAY & Qioh olFE Aie= E.
Hosonol11] 5°] 100 °CollA 96417+t CBD 378<
592 W Ammonium Titanate Wi=glo] 2 A%
vty B gk Anel o Ao, ghE AHE 7
Pt FU3 dAE IZ 5 U

CBD 3AolA &dA17to] @& Ammonium Titanate
Sheet9] UL 2% 2443 ARSI 12412F
SATIAS AF, HieHY A mn|stglom, &/9Al
7to] Z71k+E Ammonium Titanate U=9o] © =2
I =4 AREAT SHARE SAAIZE 96A1%E o] Fol=
Ammonium Titanate W=82] g&F o] A2l WA
AUt olet 2 WS ok o, 3D Ammonium
Titanate Y fAMZ7E FA5HA 44 == CBD
90 °C (Fig 2. g-h)°lIAl 96A1ZF CBD 3%
= Aol 7P A3t ZAoE wetEt

Fe7] gfstod

=
7Fs<9t CBD 34<



SHEANSH| &80 RR] A2238 Al43, 2021

Fig. 2. FE-SEM images of the 3D ammonium titanate
nano-wall-like structures grown by CBD
process on Ti sheet under various incubation
temperature of a-b) 60 °C, c-d) 70 °C, e-f) 80
°C, g-h) 90 °C, i-j) 100 °C for 96 hrs. The
magnification of FE-SEM images is 100,000
times. (Left column : top-side-view images,
right column : 45° tilted-view images)
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Fig. 3. FE-SEM images of the 3D titanate nano-wall-
like structures grown by CBD process at 90 °C
on Ti sheet for 96 hrs and various post
annealing temperature of a-b) 450 °C, c-d)
500 °C, e-f) 550 °C, g-h) 600 °C, and i-j) 700
oC for 3 hrs. The magnification of FE-SEM
images is 100,000 times. (Left column
top-side-view images, right column : 45°
tilted-view images)
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Fig. 4. XRD patterns of the 3D TiO; nano-wall-like
structures grown by chemical bath deposition
at 90 °C on Ti sheet for 96 hrs and various
annealing temperature of 450 °C, 500 °C, 550
°C, 600 °C, 700 °C for 3 hrs. Symbols of A, ¥
and R denote Anatase TiOx(A), TiOo.176(V),
Rutile TiO2(R), respectively
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