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Fig. S1. The XRD patterns of the commercial ZnS, ZnO, and ZnS/ZnO phosphor powders
anneal at 1000 °C for 2 hours in an Ar gas environment.



Fig. S2. The FESEM images of (a) ZnS, (b) ZnO, (c) ZnS/ZnO annealed at 1000 °C for 2
hours in an Ar gas environment, and (d) their EDS spectra, respectively.

Table S1. Atomic ratio of Zn, S, O elements in ZnS, ZnO and ZnS/ZnO samples

Elements ZnS Zn0O ZnS/Zn0O
Zn 51.1 57.8 47.7
S 47.5 42.2 24.77
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Fig. S3. UV-Vis spectra of ZnS, ZnO, and ZnS/ZnO, along with their Tauc plots of (ahv)?
versus E.

Table S2 presents the bandgap values of ZnS, ZnO, and ZnS/ZnO phosphors derived
from Fig. S3. The bandgap of the ZnS phase is 3.49 eV, while the ZnO phase shows a
bandgap of 3.22 eV. For the ZnS/ZnO composite, the ZnS and ZnO phases exhibit
bandgaps of 3.46 eV and 3.17 eV, respectively, indicating slight modifications in the

bandgap of each phase within the composite material.



Table S2. The bandgap of ZnS, ZnO, and ZnS/ZnO phosphors derived from Fig. S3

Samples
ZnS Zn0O ZnS/Zn0O
Bandgap (eV)
ZnS phase 3.49 -- 3.46
ZnO phase -- 3.22 3.17
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Fig. S4. (a) PLE and (b) PL spectra of ZnS, ZnO, and ZnS/ZnO phosphors; (c)
Corresponding CIE 1931 chromaticity diagram for ZnS, ZnO, and ZnS/ZnO phosphors.

Table S3. Optical parameters of ZnS/ZnO, ZnS, and ZnO samples annealed under identical

conditions
Sample X y CRI CCT
ZnS 0.1556 0.1267 - >100000
ZnO 0.2792 0.5191 44 --

ZnS/ZnO 0.23002 0.3760 50 --
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Fig. SS. EL spectrum of NUV (370 nm) chip and NUV-pumped ZnS/ZnO phosphor-coated
NUYV chip.



