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Abstract: This study investigates the regulatory mechanism of Sb™ co-doping on the luminescent properties of Ba-
Si;0,N,: 0. 05Eu™ phosphors. A series of Ba(Si;_,Sb,),0,N,: 0. 05Eu® (x=0-0. 10) samples were synthesized via
the high-temperature solid-state method. It was found that trace Sb** co-doping effectively modulates the local crystal
field environment of Eu™, thereby enhancing its luminescence performance. Combined with post-treatment ball mill-
ing to optimize the particle size distribution, the sample with the optimal co-doping level (x=0. 03) exhibited signifi-
cantly improved properties. Its emission intensity increased to three times that of the undoped sample. The emission

intensity under 400 nm excitation reached 91% of that under 380 nm excitation. The internal and external quantum
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efficiencies were enhanced from 20.7% and 18.9% to 47.7% and 43. 6%, respectively. The phosphor retained

87.2% of its initial luminescence intensity at 120 ‘C. A violet-light-excited sunlight-like white LED device fabricat-

ed using the optimized phosphor demonstrated excellent performance under a driving current of 35 mA (0.5 W) : a

color rendering index (Ra) of 98, a color fidelity (Rf) of 97. 25, a color gamut (Rg) of 100. 4, and a luminous effi-

cacy (9) of 121.5 Im/W. This study indicates that Sh™ co-doping is an effective strategy for enhancing the perfor-

mance of such phosphors, showing promising potential for applications in high-quality sunlight-like lighting.
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