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(1) “Multielectron-Transfer-based Rechargeable

Energy Storage of Two-Dimensional
Coordination Frameworks with Non-Innocent

Ligands”

As skeleton of bis(diamino)nickel complex (NiDI) is
known to show both oxidation and reduction, multiple
electron transfer is expected. Therefore, chemical
compound which is expected to be mainly containing
many moieties can be promising. It is expected that
investigation of properties of the complex of nickel

and the ligand, hexaaminobenzene (Fig. 1), which is

b'enzene’ containing NH,

Six .ammo groups, H,N NH,

contribute  to  the

development of H,N NH,

materials. Nanosheet NH,

made of this

combination,  NiDI, Fig. L. Chemical

has been reported. In structur§ of
hexaaminobenzene.

this work, finding of

possibilities that this

material can be cathodic electrode and energy storage
is described. Additionally, the results based on
insertion of cation and anion are elucidated. High
resolution transmittance electron microscope of
crystalline NiDI is shown. The properties of electrode
which is employed by prepared material, multiwall
carbon nanotube, and polyvinylidene difluoride have
been investigated. The electrode as cathode, metal
lithium as anode, separator based on polymer, lithium
hexafluorohosphate, and mixture of ethylene
carbonate and diethyl carbonate as electrolyte solution
were measured. The relationship between distortion of
hexafluorophosphate and NiDI is pointed out from the
results of IR spectra. The cyclic voltammetry, behavior
of charge and discharge, and evaluation using
electrochemical impedance measurement are
described. The results of powder X-ray diffraction as
well as X-ray photoelectron spectroscopy for powder
of as-synthesized, oxidized, and reduced states are

shown. In this work, this type of material is found to

be important for electrode materials.
1.(1)-6) Angew. Chem. Int. Ed. 2018, 57,8886—8890.

(2) “Oxidation-promoted Interfacial Synthesis of
Redox-active Bis(diimino)nickel Nanosheet”

Combination of nickel and hexathiolbenzene is
focused on due to the conductivity, therefore, the
investigation of effects by atoms on properties of
materials are expected to be promising for
development of materials. Hexaaminobenzene is
benzene which has six amino groups, and the
nitrogen atom moieties can form coordination bond
with metal. Especially, combination of this ligand
and metal, which often favors square planar
nickel(I), 1is
expected to form two dimensional sheet-shaped

coordination structure such as
materials. In this work, we have reported materials

which are obtained from combination of
hexaaminobenzene (HAB) and nickel. The mixture
of nickel(Il) acetate in aqueous ammonia and
HAB-3HCI in water at room temperature was
promoted by dioxygen to form material. The
obtained material was measured by powder X-ray
diffraction (pXRD), scanning electron microscope,
and transmission electron microscope. The signals
of X-ray photoelectron spectroscopy (XPS), IR
spectroscopy, and pXRD are similar to those of
reported NiDI nanosheet. Measurement of atomic
force microscope reveals that the materials, whose
thickness is several micrometers or 20 nanometers,
were observed. The result of measurement of
SQUID is described. Transparent electrode, indium-
tin oxide, in ammonia solution of ligand and nickel
acetate,  was  electrochemically  oxidized.
Interpretation of the result of pXRD, IR, and XPS
for the materials obtained from this method are also
described. UV-vis absorption spectrum of this
materials show that broad signals at 700-1500 nm,
and the maximum wavelength of the signal is 1060
nm. The cyclic voltammetry shows that the wave at
0.28 V vs. ferrocene/ferrocenium was observed.

1.(1)-3) Chem. Lett. 2018, 47, 126-129.
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