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Functionalization of metalate nanosheets synthesized by bottom-up processes
through the hybridization with organic compounds

BAN, Takayuki
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Metalate nanosheets are two-dimensional materials with highly anisotropic
shapes. Until now, we reported a novel synthetic method of metalate nanosheets, that is, the
bottom-up synthesis by aqueous solution process. The metalate nanosheets synthesized by this method
have unique features, compared to the ones synthesized by the conventional method. In this study,
the hybridization of the metalate nanosheets with organic species was investigated in order to
utilize the unique features. Specifically, the titanate nanosheets, on which organic ligands were
adsorbed, provided intriguing photocatalytic properties. Thus, the hybridization with organic
species can play an important role in educing the potential of the metalate nanosheets synthesized
by the bottom-up synthesis.



nm

@)

)

®3)

@)

1 nm

HOMO

@

NR,OH



NR,*

3)
1)
, ,2,5- (DHTP)
UV-vis Figure
1
@@ ° o | (b)) 7 (c)
3T @: ) WERMEKE HO=0H ?
g OH{ 3 ik 3
E - 7 é 21
i B s
1 BEHEAEFER
300 4(‘)0 S(‘l() 600 3[‘)0 400 500 0
wavelength (nm) wavelength (nm ) wavelength (nm )
Figure1 UV-vis
@ (b) (c) DHTP
(a) (b)
F 5
T/ o— | BERUTF
B LUMO
hv
e
HOMO
{fi EE F i &+
Figure 2
(@ LMCT (b)
3]
(Figur? 2a) DHTP §
(Figure 2b) =
=
XRD
0 | |
400 500 600 700
Figure 3 wavelength ( nm)

Figure4 DHTP
UV-vis



[Ag(NHs)-1"
DHTP

@

NR4OH

NR4OH

NR4OH

Figure 5b Figure5 (a)

N(CHs)4"

Figure 6

N(CHs)4*

®3)

Figure 4

Figure 2

Figure 5a

Ti%

181 —_— A 500
| —AHA o |
—AHH 70°
17 1 L | L 1 L | L
400 500 600 700 800
® & [nm]
Figure 6 N(CHs)4*
2
2
Nb5+
150°C



Wer Cst 2

Figure 7

W6+ CS+
150°C

Figure 8

V4+ V5+

T T : T T T
2001 X i o j
~ | , | BRI A WOD)
O BRSO HE i 5|
S I~ | -
150 + -
1 I X X ! (o] (0] 1
i bommooee-]
i 7T WURS E
100 X i f i
- | CSTRRA AR L AL
1 [ Y I B B
4 6 8 10 12
FILEILTF I CHyp  NH, ®
ERTLXLERORERTOH, n
Figure 7

Figure 8

[Ve0z0]~

TEM



4 4 0 2

T. Ban, T. Wakita, R. Yokoyama, T. Miyake, Y. Ohya 20

Influence of the negative charge density of metalate nanosheets on their bottom-up synthesis 2018

CrystEngComm 3559-3568
DOl

10.1039/c8ce00642c

Ban Takayuki, Iriyama Shota, Ohya Yutaka 29

Bottom-up synthesis of aluminophosphate nanosheets by hydrothermal process 2018

Advanced Powder Technology 537-542
DOl

10.1016/j .apt.2017.10.013

Ban Takayuki Kaiden Takafumi Ohya Yutaka 19

Hydrothermal Synthesis of Layered Perovskite-Structured Metal Oxides and Cesium Tungstate 2019

Nanosheets

Crystal Growth & Design 6903 6910
DOl

10.1021/acs.cgd.9b00515

Ban Takayuki, Yamada Hiroki, Imaeda Kota, Inoue Tomohiro, Takai Chika, Ohya Yutaka 128

Light absorption and photocatalysis of flake-like titanate nanosheets chemically modified by 2020

organic ligand

Journal of Ceramic Society of Japan

DOl
10.2109/jcersj2.128.P11-1




24 5 4

T. Ban

Bottom-up Synthesis of Metalate Nanosheets by Aqueous Solution Process

International Congress on Pure & Applied Chemistry Langkawi (ICPAC Langkawi 2018)

2018

31
2018

31
2018

31

2018




56

2018

30

2018

30

2018

Takayuki Ban, Takahiro Wakita, Yutaka Ohya

Influence of negative charge density of metalate slabs in layered metalates on their exfoliation

19th International Sol-Gel Conference (SOL GEL 2017)

2017




54

2017

15

2017

33

2017

56

2018




2019

2019

2019 1

2019

39

2019

Takayuki Ban, Ayaka Ito, Takafumi Kaiden, Takahiro Wakita, Chika Takai, and Yutaka Ohya

Flake-Like Metalate Nanosheets Synthesized by Bottom-Up Process in Aqueous Solutions

The 13th Pacific Rim Conference of Ceramic Societies (PACRIM13)

2019




Ami Hamajima, Naoya Akao, Chika Takai, Yutaka Ohya, and Takayuki Ban

Enlargement of Titanate Nanosheets Utilizing the Complexation Ability of Fluoride lon

The 13th Pacific Rim Conference of Ceramic Societies (PACRIM13)

2019

2020

2020

58

2020

58

2020




17

2019

17

2019

2019

58

2019

2019




2017

12

https://wwl.gifu-u.ac.jp/~mc2/

R&D

, 48 [8], 5-12, 2019.

2019 3 20




