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Annual Research Highlights

(1) “Bis(aminothiolato)nickel nanosheet as a

redox switch for conductivity and an

electrocatalyst for the hydrogen evolution reaction.”

Study for development of 2D materials which are
employed by ligand favoring horizontal coordination
has been well investigated, and the 2D materials are
promising for contribution to development of
materials which are different from 3D solid materials.

Reports for coordination nanosheet based on 1,3,5-

triaminobenzene-2,4,6-trithiol, which is chemical
compounds of benzene

with  three  amino SH

groups and three thiol HoN NH;
groups, has been very

limited. In this work, HS SH

this compound and NH

nickel(IT) Fig. 1. Chemical
acetylacetonate ~ was structure  of 1,3,5-

triaminobenzene-2,4,6-
trithiol

mixed by liquid-liquid
interfacial method as
well as liquid-gas

interfacial method to form solid, and the measurement
results of the solid by X-ray photoelectron (XP)
spectroscopy, infrared (IR) absorption spectroscopy,
and scanning electron microscopy are described. The
sheet was prepared from liquid-liquid interface of
dichloromethane solution of nickel(II) acetylacetonate
and aqueous ligand without oxidized agent.
Additionally, the reaction at interface of liquid and gas
enable us to observe single layered nanosheet by
atomic force microscope. By using this method,
previously reported amino complex was obtained
instead of imino complex. Therefore, this material has
two stable states of bis(aminothiolato)nickel
nanosheet and bis(iminothiolato)nickel nanosheet.
Image of optical microscope of multi-layered nickel
aminothiolato is shown. This literature say that the
measurement and interpretation of the results of XP
spectroscopic measurement. The result and spectra of
IR absorption spectroscopy is described. The image of
high-resolution transmittance electron microscopy is

displayed, and the result of selected area diffraction

pattern is also described. Moreover, the results of
grazing incidence X-ray diffraction are described, and
the comparison with its simulation is performed. The
mentions of reversible interconversion between NiAT
and NilT from the result of IR spectroscopy are also
described. The electrical conductivity of NiAT is
3X10° Scm™. The measurement results of cyclic
voltammetry of NilT and NiAT are described.
Hydrogen evolution reaction is investigated by using
NiAT, and the result is described.
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(2) “Conducting

Bis(iminothiolato)nickel Nanosheet”

n-Conjugated

Coordination ~ nanosheet = (CONASH) of
hexaaminobenzene which has six amino groups in
benzene has been reported, and CONASH using
hexathiolbenzene which has six thiol groups in
benzene has been reported as well. However, number
of reports for benzene which has both amino and thiol
groups has been very limited. The number of reports
for coordination nanosheet has been limited, and in
this work, 1,3,5-triamino-2,4,6-trithiolbenzene was
employed as study for CONASH. 1,3,5-Triamino-
mixed with nickel(Il)

agent,

2.,4,6-trithiolbenzene was

acetate and  oxidizing ferrocenium
tetrafluoroborate in aqueous ammonia under argon
atmosphere to obtain solid powder (bulk-NilT). The
result of x-ray photoelectron spectroscopy (XPS) of
the powder shows that signal at 400.0 eV due to Ni 2p,
which is similar to that of bis(iminothiolato)nickel(II)
at 399.9 eV. IR spectra show that signal around 2500
cm-1 is not observed by using bulk-NilT which is
often observed as S-H stretching vibration by using
free ligand. It is described that the all thiol group in
obtained solid binds to nickel center. The material
whose thickness is 20 nm was observed by using
atomic force microscope (AFM) of nano-NilT which

was prepared by liquid-liquid interfacial method of

dichloromethane and ammonia solution, nickel
acetylacetonate, ligand, and ferrocenium
tetrafluoroborate.
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