() HARBRS AR T8R4, 39 (2021)

V)3 ERBELY ORI L o EtRIs
L ERT RERME - AT AW%ERT ARSE
Development of Silicon Containing Oxynitrides and their Application for Phosphor

Makoto Kobayashi
Institute of Materials and Systems for Sustainability, Nagoya University

AWFZETIZ. TNETOMEELOHMAEZ D LI1T, SRR L U CTRRBET 2 B HiERE:
LW DEREK & T OINFFERAE 217 5 720 TRFIT X FBADH & N7HDE I B v THUAES
on 2 VEBL L HURS o XOREBIT e 2 b & \CHEERNT 217 5 720 T ORR, il S 7zH25,
22 HE P63 /m (BT 5 CagnY3-817015.N5, CTREINLGFH L) a v EHERENHTHD .
INFTICHEDOLRWVS; ON)y THobbEINLL=y beffoloT o2 H L LE
MTHHZERHOLNIL SOV aryar=y M, ZORELWTIE, Cak Y
20DY A4 M2 F A AF—F—LTHALTEY, FORNEZHAIBILETSZ LT,
IR HEE o TWwDd, A TALEWIZ. Eu2r ®RIGIZ XL D 250—450 nm D T
550 nm 2, Ce?* {12 & ) 250—400 nm DJihite T 413 nm & 550 nm (2 FEEHRK % 78 3741
Jefk e L THRBEL 725

In this study, we explored new oxynitrides for phosphor application. As a result, single
crystals of Ca;.,Y3.,S5i7015.,N5_, were obtained by solid state reaction method using a flux.
Single-crystal X-ray analysis revealed that the compounds are isotypic and belong to the
space-group type P6;/m. Ca and Y atoms occupy the same site disorderly. Ca and Y-centered
polyhedra are connected by edge-sharing, resulting in formation of a layer structure.
Si(O,N) 4 tetrahedra form an isolated Si; (O,N) 19 unit, in which a Si(O,N), tetrahedron is
located at the center of a 12-membered oxynitride ring SigO15N3. The present compounds
are the first one having the Si; (O,N) 9 unit. Eu?* and Ce?*-doped samples exhibit broad blue
emission with peaks around 550 and 413 nm under excitation at 250—450 and 250—400 nm,
respectively.
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BHARMIZIE, BRFIE S 2 3L EFARFICAEBTE2WEZE XL O6NE (K—1) Y 7O 2k

Table 1 Details of crystal structure analysis

1 2 3
Formula Ca4Y3$i7015N5 Ca4_5Y2_58i7015_5N4_5 Ca5Y2$i7016N4
M 933.71 910.31 886.89
T/K 293 296 293
Radiation type Mo Ko Mo K« Mo Ko
Crystal system Hexagonal Hexagonal Hexagonal
Space group P63/m (176) P63/m (176) P63/m (176)
10.0884(5), 10.0792(5), 10.0541(2),
a,b,c/A 10.0884(5), 10.0792(5), 10.0541(2),
9.9740(5) 9.9900(5) 10.0168(4)
a, B, yl° 90, 90, 120 90, 90, 120 90, 90, 120
Unit-cell Volume / A3 879.11(10) 878.92(10) 876.89(4)
Z 2 2 2
Abs. coeff. / mm-! 11.56 10.08 8.63
Crystal size / mm? 0.07 x 0.04 x 0.01 0.07 x 0.06 x 0.01 0.05 % 0.03 x 0.02
Total no. of reflections 8201 8568 8532
Independent 778 709 702
Observed [/> 20(])] 699 688 681
Restrain 1 1 1
Parameter 62 63 63
GoF 1.10 1.19 1.09
R, wR [F? > 20(F?)] 0.025, 0.058 0.033, 0.091 0.024, 0.062
Largest diffr. peak and 1.25,—0.56 1.83, —0.64 0.50, —0.86
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