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Abstract: Ca, , Sr_SiO,:xCe’, xLi" solid solution phosphors were designed and prepared by a high temperature
solid-state reaction in a reductive atmosphere. The results of the XRD reveal that as-synthesized samples are single-
phase compounds, and a phase transition from monoclinic 8-Ca,Si0, to orthogonal a'-Ca,Si0, exists (y=0~0.25).
The excitation and emission spectra of the phosphors showed a gradual redshift with the increase of Sr content (y)
from O to 0.25, which showed the largest Stokes shift (73 nm) for Ca, ,sSr,,:510,, and subsequently a blueshift
showed up after a further increase of y value. Moreover, the host of Ca, ,Sr,,SiO, can induce Ce ions preferentially
to occupy the ten-coordinated Sr** sites (SrO10) while Li* ions replace the eight-coordinated Ca* sites (Ca08). The
optimized phosphor Ca, (;Sr,5i0,: 0.05Ce™, 0.05Li" (CS;4;S0: Ce) possessed a high internal quantum efficiency
(IQE) reached 91.18%. The temperature-dependent photoluminescence (PL) spectra showed that the PL intensity of
CS,4550: Ce at 200 °C maintained 98.70% of that at room temperature. The luminescent mechanisms were discussed

in detailed according to crystal structure, crystal field theory and the Dorenbos model.
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Fig.2

(a) Photoluminescence excitation (PLE) and photoluminescence (PL) spectra of Ca, ,_S,,_S0,:xCe*", xLi" phosphors;

(b) Dependence of emission wavelength of CSSO : CeLi phosphors on solid solution composition (y) and
concentration (x) of Ce’*; Normalized (c) PLE and (d) PL spectra of Ca, o5 Sr,_,:Si0,:0.05Ce™, 0.05Li" phosphors
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(a) Dependence of PL intensity of CSSO : CeLi phosphors on solid solution composition (y) and concentration (x) of Ce*";

(b) Optimal Ce™ concentration in Ca, , Sr, SiO,:xCe™, xLi* phosphors; (c) Dependence of normalized PL intensity of
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Ca, 45,8, 0s50,:0.05Ce™,0.05Li" on content (y) of Sr**; (d) IQE for optimized phosphor €SS0 CeLi
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Table 2 Ionic radii difference percentage (D,) between matrix cations and dopants®-"
D,/ %
on Coordination number (CN) Radius / nm Ca(D1.12(CN=8) Sr(1)1.36(CN=10)
Ca(2)1.12(CN=8) Sr(2)1.31(CN=9)
Ca(3)1.12(CN=8) Sr(3)1.31(CN=9)
Ce* 8 0.114 3 8.56 —
9 0.1196 — 8.70
10 0.125 — 8.09
Li* 8 0.092 26.4
9 — 29.77"
10 — 32.35"

* Crystal radius of Li* ions lacking 9, 10 coordination is replaced by 8 coordination radius.
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%3 Ca, SrSiO,H SiO, S EFMEK BRI E
Table 3 Bond length and distortion of SiO, polyhedron in Ca,_Sr,SiO,

y=0 y=0.5 y=1 y=15 y=2

d(Si-0) / nm 0.151 50 0.165 93 0.166 78 0.163 89 0.162 63
0.151 88 0.168 08 0.164 39 0.164 00 0.162 14

0.153 84 0.169 68 0.161 05 0.165 74 0.162 73

0.153 47 0.162 37 0.158 79 0.163 18 0.165 53

Average / nm 0.152 67 0.166 52 0.16275 0.164 20 0.163 26
D 0.006 336 0.014 203 0.017 404 0.004 674 0.006 967
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