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Green synthesis of red phosphor K, TiF; :Mn** for warm white light-emitting diode

SHI Lishuai, SUN Haiqging, DING Jianxu
(College of Materials Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Mn'" -doped fluoride phosphor has attracted great attention in the field of lighting and display due to its
broadband absorption, narrow-band red light emission, and simple synthesis process. However, its preparation
requires the use of strong corrosive hydrofluoric acid. In this study, K, TiFs:Mn'" phosphors were prepared by co-
precipitation method using hydrochloric acid, nitric acid, phosphoric acid, and acetic acid were used to replace
hydrofluoric acid, respectively. X-ray diffractometer, scanning electron microscope and fluorescence spectrometer
were used to characterize the structure, morphology, and properties of the phosphors. The results show that the
phosphors prepared with stronger acid have better crystallization, morphology, and higher luminous intensity. The
luminous intensity of the samples prepared with strong acid are close to the samples prepared with hydrofluoric acid.
Finally, the phosphors were used to prepare white light-emitting diode (LED) devices and their photochromic
properties were tested. The results show that the addition of red phosphors can significantly reduce the color
temperature and improve the color rendering index. The performance of LED devices of the strong acid sample is
similar to that of the hydrofluoric acid sample.
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Fig. 1 Schematic diagram of synthesis process of KTFM phosphor
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Fig. 2 Structure and phase analysis of samples
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Fig. 3 SEM images of KTFM prepared with four acids Fig. 4 EDS spectrum analysis of hydrochloric acid sample
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Fig. 5 Photos of KTFM prepared with five acids
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Fig. 6 Analysis of luminescent properties of samples
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Fig. 7 Optical parameters of KTFM prepared with five acids
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Fig. 8 Photochromic properties of WLED devices
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Table 2 Several important parameters of WLED devices

WLED Ry 7 ISR /K Ry
a(HF) (0.349 9,0.410 8) 78.6 5013 —25.30
b(HCD (0.343 6,0.376 5) 84.3 5125 31.47
c(H3PO,) (0.315 4,0.368 4) 78.7 6168 —39.43
d(HA®) (0.293 0,0.327 4) 80.2 7672 11.52
e(HNO3) (0.345 7,0.408 0) 79.1 4462 —3.69
(&1 Ean D) (0.261 2,0.283 5) 77.1 13 045 2.78
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Fig. 9 Photochromic properties and several main parameters of WLED devices at different temperatures
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