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Synthesis of K;MnFg

The K,MnFs precursor was prepared as follow: 9 g KHF; and 0.45 g KMnO4 were fully dissolved in HF (40 wt%)
solution. After 30 min of stirring, 0.3 ml H,0, (30 wt%) was slowly added to precipitate K;MnFs yellow powders.

The obtained precipitate was filtered and washed with by acetone and oven-dried at 80 °C for 2.0 h.
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Fig. S1 Schematic diagram of the synthetic process of Cs,SiFe:Mn* by a low-temperature co-precipitation

method.
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Fig. S2 Enlargements of XRD patterns of Cs;SiFs:Mn** samples synthesized with different molar ratios of H,SiFs to

KaMnFg over a range of 28-28.5°.

Table S1 ICP-AES results of CSFM phosphors prepared with different molar ratios of H,SiFs to K;MnFe. The molar
ratio of Cs,COs3 to H,SiFs is fixed at 1:1.

samples nominal molar ratios of actual Mn#* concentration (mol%)

HzSiFs to KzMnFs

a 100:2.5 2.94
b 100: 5 5.91
c 100:7.5 8.24
d 100:10 10.34
e 100:12.5 12.29
f 100:15 15.47
g 100:17.5 18.51
h 100:20 20.03
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Fig. S3 Spectrum of the excitation light without the p-CSFM sample (Eg), spectrum of the light used for exciting

the p-CSFM sample(Es), luminescence emission spectrum of the p-CSFM sample(Ls).

Note: The values of absorption efficiency, internal and external quantum efficiency were calculated by the

following equation:
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Where IQE, EQE and AE represent internal quantum efficiency, external quantum efficiency and absorption
efficiency, respectively. lem, labs and lin represent the emitted photons, the absorbed photons, and the incident
photons. Ls is the luminescence emission spectrum of the sample, Eg and Es is the spectrum of the excitation light

without and with the sample in the sphere.

Table S2 QE results of (a, b) original and passivated (c, d) Cs;SiFs:Mn** with 400 pL H,0, before and after under
HTHH conditions for 28 days.

samples IQE EQE AE (%)
a 96 85.32 88.88
b 16 14.29 89.31
[ 98 85.07 86.80
d 64 56.69 88.57
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Fig. S4 The relative integrated emission intensity of original and passivated Cs,SiFs: Mn#* phosphors as a function

of time in deionized water.

We did water erosion experiments and compared the water-resistant properties of original and passivated
Cs,SiFs: Mn** phosphors (Fig. S4). After being immersed in deionized water with a solid-to-liquid ratio of 1 g/10
mL for 5 min, the integrated emission intensity of original Cs,SiFs:Mn** declines significantly and retains only 13%
of the initial intensity. It is comparatively seen that passivated Cs,SiFs: Mn** shows a more stable tendency in the
water phase than original samples. After 5 min of immersion, the emission intensity of passivated Cs;SiFs: Mn**
remains 41% of the original value. According to our previous study?, this is mainly due to the fact that the
solubility of the matrix in water (0.6 g/100 ml)2 is so great that the passivation layer on the phosphor surface

dissolves. This may need to be ameliorated by increasing in the thickness of the passivation layer on the

phosphor.
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Fig. S5 The relative integrated emission intensity of original CSFM and passivated Cs,SiFs:Mn** with different

volume of H,0; under HHHT at various times.
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Table S3 1QY, EQY and absorption efficiency data of fluoride phosphors.

phosphors synthesis 1QE/% EQE/% AE/% Ref.
Cs2SiFe:Mn** low temperature 98 85.07 86.8 this work
co-precipitation

K2TiFe:Mn** cation exchange 82.5 56.8 68.8 3
Rb2GeFs:Mn** co-precipitation 72.9 57.2 78.4 4
KsAlFs:Mn** co-precipitation 88 50.6 57.5 5
Cs2SiFe:Mn** co-precipitation 89 71 79.7 6
K2GeFs:Mn* crystallization 93 73 78 7
KNaSiFs:Mn** co-precipitation 90 41 455 8
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