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Inorganic Chemistry

Annual Research Highlights

(1) “Development of Synthesis Method for
Bis(dithiolato)platinum Complex Nanosheet”

Bis(dithiolato)nickel complex nanosheet NiDT, one of
the coordination nanosheets (CONASH) consisting of
metal ions and ligands, is predicted by computational
science to be a candidate material for topological
insulators (a special material in which the inside of the
material is insulating but the surface and edges
conduct electricity). Computational science predicts
that NiDT is a candidate for topological insulators.
Experimental observation of topological insulating
properties is an important issue, but is difficult because
the band gap associated with the development of
topological insulating properties in NiDT is small.
This band gap is larger for materials containing
heavier elements. In this year, we have synthesized
bis(dithiolato)platinum complex nanosheets PtDTs
with platinum as the central metal, which is heavier
than nickel. To suppress this reduction reaction, the
complexation process by transmetalation was
incorporated by using SnBHT modified with benzene
hexathiol (BHT) as a ligand (Fig. 1). The structure
of PtDT synthesized by this method was determined
using powder X-ray diffraction, and the band structure
obtained from the structure suggests that the band gap
is larger than that of NiDT, and is open enough to be

expected that topological insulating properties can be
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Fig 1. Liquid-liquid two-phase interfacial synthesis of

PtDT using transmetalation.

observed even at room temperature.
(2) “Application of CONASH to organic LEDs”
PEDOT/PSS has been used as the hole transport
layer in conventional organic LEDs (OLEDs), but PSS
is strongly acidic and easily takes up moisture and
easily deteriorates, and also damages the electrodes
due to its strong acidity. In this study, we constructed
an OLED device using highly conductive NiDT as the
hole transport layer and Super-Yellow as the emission
layer, and evaluated the device characteristics. In
comparison with the conventional device using
PEDOT/PSS, the NiDT-based device showed almost
the same amount of current and luminescence
characteristics, but the load characteristics were
superior and the device durability was improved by a
factor of two. These properties were attributed to the
high hole conduction properties of NiDT, the energy
level relationship with Super-Yellow, and the low

damage to the electrodes.
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Fig 2. OLED device using Super-Yellow as the light
emitting layer and NiDT as the hole transport layer.
The current and other characteristics are equivalent

to or better than those of PEDOT/PSS.
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