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(1) Theoretical prediction of a phase transition

Phase transition materials are attractive from the
viewpoints of basic science as well as practical
applications. For example, optical phase transition
materials are used for optical recording media. If a phase
transition in condensed matter could be predicted or
designed prior to synthesizing, the development of phase
transition materials will be accelerated. We propose a
logical strategy for designing a phase transition
accompanying a thermal hysteresis loop. Combining
first-principles phonon mode calculations and statistical
thermodynamic  calculations  considering  elastic
interactions predicts a charge-transfer phase transition
between the A-B and A*—B™ phases. As an example, we
demonstrate the charge-transfer phase transition on
rubidium manganese hexacyanoferrate. The predicted
phase transition temperature and the thermal hysteresis
loop agree well with the experimental results. This
approach will contribute to the rapid development of yet
undiscovered phase transition materials.

Can phase transition material be designed?
Theoretical prediction
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Fig. 1 Theoretical prediction of phase transition in rubidium
manganese hexacyanoferrate.
1.(1)-1) Scientific Reports, 8, 63 (2018).

(2) Achieving white light emission and increased
anisotropic energy barrier by transition metal
substitution in  dinuclear  Dy'"'(4-pyridone)
[M"'(CN)6]*~ (M = Co, Rh) molecules

Magneto-photoluminescent materials based on dinuclear
cyanido-bridged Dy"'Co"! and Dy"'Rh"" molecules were
prepared. Photoluminescence study on both compounds
revealed the multi-colored emission, and the emission
color can vary from yellow to greenish blue, which is
tuned by the UV excitation wavelengths. More excitingly,
in the Dy"Rh'"' analogue, the intriguing white light
emission was achieved at room temperature. AC magnetic
measurement revealed the Dy'"'-centered slow magnetic
relaxation behaviors under zero dc field. Moreover, the
thermal anisotropic energy barrier in the Dy'"'Rh"
analogue is obviously higher than that of Dy"'Co"!, which
results from the steric effect of the larger Rh"" ion onto
the coordination geometry of Dy"' complex. This work
shows that the replacement of Co'"' with heavier Rh'"
leads to modification of the photoluminescent properties
towards sensitized white light emission, and significant
enhancement of Dy""' magnetic anisotropy.
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Fig. 2 Modulation of photoluminescent and magnetic properties
by Co(ll) replacement in the Dy-Co/Rh molecular materials.

1.(1)-2) J. Mater. Chem. C, 6, 473-481 (2018).

(3) TbhCo and ThosDyosCo layered cyanido-bridged
frameworks for construction of colorimetric and
ratiometric luminescent thermometers

Polycyanidometallates combined with lanthanide(l1T)

complexes were employed for the first time in the

preparation of functional coordination networks working
as photoluminescent molecular thermometers.

Temperature sensing is realized by the change in the

emission colour, as well as by the modulated ratio

between intensities of Dy(Ill) and Tb(lll) emission
components.

1.(1)-7) J. Mater. Chem. C, 6, 8372-8384 (2018).

(4) Direct observation of chemical conversion from
Fe3O4 to g-Fe203 by a nano-size wet process

e-iron oxide (e-FeoO3) has drawn attention from the
viewpoints of high-density magnetic recording and
high-frequency millimeter wave absorption. We reported
that e-Fe,Os; could be obtained from Fes3O4 using a
nanosize wet process. First-principles calculations
suggest that Fe3O4 nanocrystals between 8 nm and 43 nm
transform directly to &-Fe,Os. Due to the strict size
condition, the chemical conversion from FezO4 to &-Fe,O3
is the first to be observed by a wet process.
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Fig. 3 Direct transformation from Fe3Os4 to &-Fe20s by a
nano-size wet process.

1.(1)-3) Chem. Mater., 30, 28882894 (2018).

(5) Synthesis and  magnetic
Ru-subsitituted s-iron oxide

A new series of metal-substituted e-iron oxides,
e-RuxFe, O3, is synthesized. The coercive field (Hc)
increases from 17.7 kOe (x = 0) to 20.3 kOe (x = 0.014).
The 15% increase of the H¢ value is attributed to the
single ion anisotropy of Ru'".

1.(1)-5) Chem. Eur. J., 24, 11880-11884 (2018).
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Fig. 3 The direct transformation from FesOs to e-Fe203 by a
nano-size wet process.
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