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Novel properties generated by edge sites of layered oxides and hydroxides

Kuroda, Kazuyuki
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Edge surfaces of two-dimensional crystals are expected to have unique
properties, but the nature of edge surfaces has not been explored. In this study, some synthetic
methods, such as the anisotropic crystal growth of layered metal hydroxides along with the stacking
direction and the size-controlled bottom-up preparation of metal hydroxide nanosheets through
two-dimensional crystal growth, were developed to control the proportion of the exposed edge
surfaces to the whole crystal surfaces. We also successfully detected hydroxy groups probably
located on edge surfaces by analyzing rod-like crystals with an unusually high aspect ratio of the
thickness to the lateral size higher than 1.



(Fig. 1)

ONEDN

Eﬁﬁ@%%?
| B | DuRRB RS

OIS
BhF I o—h

| BREOBRHIAOHH-BHEOEEORRLER |
Fig. 1

D

(J. Ceram. Soc. Jpn. 2014,
122, 613-617; Adv. Mater. 2000, 12, 818-821.)

@)



)

(Fig. 2) NN -

(Acc. Chem. Res. 2013, 46, 1616-1626)

Ni-977 2> raRE
gk . =7 B

&
Niz* DR NP N “g%‘@.,\@“\
o2 Tl

> N? / .
_ 2+ I 2,—'——\
® o T I

c-ax
Fig. 2
(Fig. g g
3) 7100- & , 8
7300 cmr? O-H £ \/ ' &
3 | T T-—--“ T T
T T
7400 7200 7000 6800 7400 7300 7200 7100
Wavenumber / cm”' Wavenumber / cm”'
(J. Phys. Chem. C Fig. 3 FTIR
2021, 125, 10937-10947.) 3
OH OH or
OH
OH OH

@)



Ah=1.1nm

M-O-C
20-460
nm 12 nm Ah=1.2
(Fig. 4) Fig. 4
10-30nm 0.7nm
Ave. 622nm (N =200)
£| CV:7.9% *
1!
(Fig.5) g Monodlsp;erﬁ*: ed!
. I
(TrisNH2) L W A
R SRpE "
\__ & 3 P
1% 12 - Gl
‘::3 (S ‘11. < ‘.0;! %
ZRufEREER
Aging timg
Fig. 5
M92+
Tris-NH;
400-850 nm



3 3 0 0

Muramatsu Keisuke Kuroda Yoshiyuki Wada Hiroaki Shimojima Atsushi Kuroda Kazuyuki 60

Hydrolysis of Methoxylated Nickel Hydroxide Leading to Single-Layer Ni(OH)<sub>2</sub> 2021

Nanosheets

Inorganic Chemistry 7094 7100
DOl

10.1021/acs. inorgchem.0c03830

Muramatsu Keisuke Jimba Mina Yamada Yumiko Wada Hiroaki Shimojima Atsushi Kuroda Kazuyuki 61

Anisotropic Crystal Growth of Layered Nickel Hydroxide along the Stacking Direction Using Amine 2022

Ligands

Inorganic Chemistry 8490 8497
DOl

10.1021/acs. inorgchem.2c00421

Muramatsu Keisuke Kamiusuki Yuya Kuroda Yoshiyuki Wada Hiroaki Shimojima Atsushi Kuroda 50

Kazuyuki

Direct bottom-up synthesis of size-controlled monodispersed single-layer magnesium hydroxide 2021

nanosheets modified with tripodal ligands

Dalton Transactions 3121 3126

DOl
10.1039/D1DT00207D

11 0 2

11 CSJ 2021

2021




64

2021

2021

Keisuke Muramatsu, Yuya Kamiusuki, Yoshiyuki Kuroda, Hiroaki Wada, Atsushi Shimojima, Kazuyuki Kuroda

Bottom-up preparation routes for metal hydroxide nanosheets through in situ surface modification with alkoxy groups

Pacifichem 2021

2021

Keisuke Muramatsu, Mina Jimba, Hiroaki Wada, Atsushi Shimojima, Kazuyuki Kuroda

Preparation of anisotropic crystals of B -Ni(OH)<sub>2</sub> grown along stacking direction using Ni-diamine complexes

The 17th International Clay Conference (1CC2022)

2022




33

2020

10 CSJ

2020

2020

10 CSJ

2020

2020

49

2020




2020

7 ZAIKEN Festa

2021

100

(2020)

2020




