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Preparation of new functional inorganic materials having a novel property
controlled by a O/N configuration.

Masubuchi, Yuji
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In this study, we investigated a way to control a ratio and configuration of

oxide and nitride ions in oxynitride perovskites and relationship between the configuration and
their dielectric property. We have obtained the following results. 1. We have prepared a series of
oxynitride solid solution of Lal-xSrxTiO2+xN1-x and indicated the cis-configuration of nitride ions
are retained at x = 0.2. The crystal structure of x = 0.2 increased the local octahedral tilting,
which contributes to the increased dielectric constant of the oxynitride. 2. We have developed a new
synthesis route of SrTaO2N by using C3N4 as a reduction and nitridation source. SrTaO2N powder was
prepared by a reaction between Sr2Ta207 and C3N4 at 800 oC which is 200 oC lower than that required
in the ammonolysis reaction of Sr2Ta207. The different lattice parameters of the obtained SrTa02N
from those observed in the SrTa02N nitrided in NH3 implies a formation of oxynitride having a
different O/N distribution.



SrTaO2N
BaTaO:2N
TaOaN2 N
SrTaO:N
SrTaO:2N
SrTiOs
TaOsN2
TaOsN2
SrTaO2N
(@) N
O/N
3/0 1/2
O/N

O/N

SrTaO2N

LaTiO2N  SrTiOs

O/N
O/N

O/N

LaTiO2N

SrTiOs Lai1-xSrxTiO2+xN1-x

XRF

Rietveld

SrTaO:2N, LaTiO2N, BaTaO:N

XRD

O/N

Cs3Ng4

Sr2Ta207
CsNa

XRD

LaxOs SrCOs TiO2

La1-xSrxTiO2+xNix
x=0.2



x=0 LaTiO2onN1og  x=0.2
Lao.sSro.2TiO2.21)No.sq)
x=0 0.2
x=0 750 x=0.2
5%x103
SrTaO:N 350
Lal-xsrxTiOQﬂ(Nl-x
x=0 x=0.2 J-PARC
S-HRPD
Z-Code
Rietveld I-1
LaTiO2N
TiOsN; O/N(1) O/N(3) 3
x=0
LaTiO:N O/N(2)
O/N=0.5/0.5 2
O/N=0.75/0.25 SrTaO:N
LaTiO2N
SrTaO:N ¢
LaTiO:N  10-1
LaTiO,N OIN(1) SITaO,N( 3)0/N=0.5/05
OIN(3) 0/N=0.75/0.25
OIN(2)
a (& i
% ol
LaTiO2N SrTa0:N
TiOsNz  TaOsN2
LaTiO2N La Sr
x=0.2  LaosSro2Ti022Nos LaTiO:z:N
O/N
LaTiO:N O/N(2)
O/N=0.5/0.5 2

O/N=0.85/0.15

LaosSro2TiO22Nos  Ladt
Sr2+ Ti
LaTiO2N

Ti
Lao.sSro.2Ti02.2No s

SrTaOzN 1050
1450 2
1050 SrTa02No.70
XRD
LaTiO2N
850 1050
LaTiO2N
O/N
XK TG-MS in He
100 J I T T T 200
99 5
® 98 8
; 3
G 97 <
'—
96
% T Ly AN
N
800 900 1000 1100 1200 1300 1400 1500
Temperature / °C
LaTiO:N SrTaO:N
He
O/N
CsN4
SraTa207
SrTaO2N 1050
TaC
CsN4
SraTa207
200 800
SrTaO:N
CsN4
SrCNz  TasNs
X

cla



Y.-R. Zhang, Y. Masubuchi, et al., “Local
anionic ordering and anisotropic
displacement 1in dielectric perovskite
SrTaO2:N” J. Ceram. Soc. Jpn., vol. 119,
(2011) pp. 581-586.

S. Kikkawa, Y. Masubuchi, et al.,
“Ferroelectric response induced in cis-type
anion ordered SrTaO:N  oxynitride
perovskite”, Chem. Mater., vol. 28, (2016)
pp. 1312-1317.

2

D. Habu, Y. Masubuchi, S. Torii, T.
Kamiyama and S. Kikkawa, Crystal
Structure study of dielectric oxynitride
perovskites La1«SrxTiO2:xN1x (x =0, 0.2)
J. Solid State Chem., Vol. 237
(2016) pp. 254-2517. DOL:
10.1016/j.jssc.2016.02.024

Vol. 43 (2016) pp.
176-182.

10
Y. Masubuchi, D. Habu, S.-K. Sun, A.
Hosono, S. Kikkawa, Crystal structure
and dielectric property of perovskite-type
oxynitrides The 18th International
Symposium on Eco-materials Processing

and Design 2017 2 17 20
Okinawa dJapan
C3N4 SrTaO2N
55
2017 1 12 13

Y. Masubuchi, A. Hosono, S.-K. Sun, D.
Chen, S. Kikkawa, Thermal stability and
densification of perovskite type dielectric
oxynitrides, ATaO2N (A = Sr, Ba) , 13th
International Conference on Ceramic
Processing Science, 2016 5 8 11
Nara (Japan)

54
2006 1 7 8

D. Habu, Y. Masubuchi, T. Motohashi, S.
Kikkawa, Crystal structure and dielectric
property of perovskite-type oxynitrides

La1«SrxTiO2+xN1x 2015 International
Chemical Congress of Pacific Basin
Societies, 2015 12 15 20 Hawaii

USA

http://ww_hokudai.ac. jp/news/160219 en
g_pr.pdf

http://ww._eng.hokudai .ac. jp/labo/strch
em/

€Y
MASUBUCHI, Yuji

80466440

@
KIKKAWA, Shinichi

10127219



