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Abstract: Poor moisture resistance is a bottleneck for the application of Mn*-doped fluoride red
phosphors in high-stability devices. This work proposes to use the passivation effect of lactobionic
acid to remove Mn* on the surface of K,SiF,: Mn"", and reconstruct the Mn*-free fluoride inert shell
to improve its moisture resistance. The results show that the crystal phase, morphology and lumines-
cence intensity of the passivated fluoride are almost unchanged. After 360 h of water immersion, the
internal quantum efficiency of the passivated fluoride is 96. 9%, which is much higher than that
(59.8%) of the untreated fluoride. After treatment with lactobionic acid, the internal quantum
yield of hydrolyzed fluoride can be recovered to 98.8%. At a driving current of 60 mA, a warm
white LED with a correlated color temperature of 3 518 K, a color rendering index of 88. 5, and a lu-
minous efficiency of 130. 61 Im* W™ was encapsulated by using the passivated fluoride as the red-
light component. After aging in a high temperature (85 °C) and high humidity (85%) environment
for 500 h, the LED device has high stability, and the luminous efficiency can maintain at 90. 5% of
the initial value, which is higher than that(82.3%) of white LED encapsulated with the untreated
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fluoride. Therefore, the simple lactobionic acid treatment can effectively improve the moisture resis-

tance of Mn*-doped fluorides. This work can provide a reference for the industrial production of

highly stable fluoride red phosphors.
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Luminous efficiency of LED1 and LED2 with aging time.
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