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Figure S1. Schematic diagram of the crystal structures of the oxysulfide CaZnOS
and the corresponding oxide/sulfide reactant counterparts. The arrows imply the
combination or decomposition reactions based on ion—exchange crystal growth
process. Solid arrows represent completely spontaneous reactions, the dotted
arrow represents incomplete ion exchange, and the hollow arrow with a cross

corresponds to an impossible process.

Especially, the similar local cationic symmetric structures in
hexagonal ZnS (ZnS, tetrahedral coordination) and hexagonal CaZnOS
(parallel ZnS,0 tetrahedra connected by Ca0 layer) guarantee an
easy formation of this oxysulfide from the precursors of ZnS and
Ca0. By contrast, the remarkable difference of the cationic local
structures between Zn0/CaS counterparts and CaZnOS leads to
incomplete ion exchange between the reactants. Furthermore, upon
heating above 1000 °C, CaZnOS will gradually decompose into CaS

and 7Zn0. As a result, the solid state reaction between CaS and
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Z/n0 always results in CaZn0S/CaS/Zn0 mixture instead of pure
CaZn0S, which lays a foundation for the formation of CaZnOS

coating layer on CaS micro—particles using ZnO nano—powders.

a 97-024-5309CaZn0S Zn b 97-024-5309CaZn0S Cazn0s
ol v a 1 | | Ly . N
'?53‘ CaS@CaZn0S(n) (unwashed) p=
] W i i g 25 CaS@CaZnOS(n) (washed) n=
N b T SRR 1 || o Lo 25 | A
3 e |
*g H 4 N 15 li I i L 20 |~
£ ol 4 s, .. 10 .
Z w Az N - 3 15
8 whd e e Mt E
= .1 ) 0.8 £ | I oy
=
il l 1 A i A A “.T g Il l i I I l 0‘? .._J‘—\—
al l A A ] Ak 0.6 I— = 0.8
i 0.4
FITEN I TP S W _J - I l ,
i l . s . 02 _Ij I 1 L. 0‘. |~
| 75-0893 Ca$ CT-'* I | 75-0893 CaS Crs
|
200 30 40 S0 60 70 80444546 20 | 30 40 50 60 70 8044 45 46
26/degree 2@ degree

Figure S2. XRD patterns of CaS@CaZnOS(n) before (a) and after (b) washing. n

refers to the ratios of starting reactants, i.e., CaS : nZn0.

Figure S3. SEM images of the starting materials Zn0 (a), CaS:Eu” (b) and the

reactant mixture (c).
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Unwashed

Figure S4. SEM images of the unwashed (ai-3) and washed (bi-3) CaS@CaZn0S(0.9).
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Figure S5. XRD patterns of CaS@CaZnOS(0.9) phosphors with different sintering

time before (a) and after (b) washing.
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Figure S6. The representative XRD patterns (a) and emission spectra (b) of
CaS@CaZn0S (0. 9) phosphors after further washing treatment with water or HC1/NaOH
solutions with various pH = 1-14, (c) The dependency of emission intensities of

CaS:Eu” and CaS@CaZn0S(0.9) as functions of temperatures.
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