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Abstract: The development of new mechanoluminescence( ML) materials for stress sensor and ima-
ging is of great importance, owing to their unique physical, chemical, and optical properties. A se-
ries of novel Sr,_, Pr Li ZnOS phosphor were successfully synthesized by the high temperature solid
state reaction method. The crystal structure, morphology, photoluminescence ( PL) , ML properties
and luminescence mechanism of Sr,_, Pr Li ZnOS were studied in detail. The unit cell volume of
Sr, ,,Pr.Li ZnOS decreased from 0. 153 52 to 0. 153 05 nm’ with the concentration Pr’* increasing
from x =0.005 to 0.04. The emission bands of the Pr’* ion at 522 and 674 nm originated from the
transition from excited state *P, to lower energy levels *H; and *F,. The PL intensity reaches the
maximum when the Pr’* ion concentration reached 0.015. The decay time decreases from 17.79 to
5.93 s with increasing Pr’* concentration. At the same time, the emission peaked at 522 and 674

nm were observed under the load of 5 000 N. Meanwhile, the ML intensity first increases reaching
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the maximum of the Pr’* ion concentration at x =0.02, and then decreases with the doped concen-

tration increasing. In addition, the relative intensity I,/I; value of the two emission bands at 522

and 674 nm decreased with the Pr’* concentration increasing from x =0. 005 to 0. 04. Moreover, the

ML color transition from yellow-green light to orange-yellow light emission can be observed in both

the color coordinate diagram and the sample photos under pressure. Therefore, these materials offer

a new approach to controlling luminescent colors in the ML field, with potential applications in the

fields of stress display, imaging and stress sensors.
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Fig. 1

(a) X-ray powder diffraction patterns of Sr, , Pr Li ZnOS (0.005<x<0.04), StZnOS theoretical pattern( ICSD No.
431819). (b) Relationship between the unit cell volumes of the Sr, , Pr Li ZnOS phosphors and Pr’*

concentration.

() Crystal structure of Sr,_, Pr Li, ZnOS (0.005<x<0.04).
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(a) Ultraviolet-visible diffuse reflectance spectra of Sr, _, Pr Li ZnOS(0.005 <x<0.04). The inset shows the absorp-

tion spectrum of Sr, _, Pr Li ZnOS calculated with the Kubelka-Munk formula. (b) Variation curve of the optical band

gap(E,) with different Pr’* concentrations.
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(a)PL and ML spectra of Sr, o Pry o, Liy 0, ZnOS. (b) Compression induced ML spectra of Sr; _, Pr Li ZnOS(0. 005 <

x<<0.04) combined with resin under the external load of 5000 N. (c)Ratio I,/I; of ML integrated intensity with load at

5000 N. (d)ML spectra of Sry o4 Pry o, Liy ,Zn0S at different external load. (e ) Integrated intensity ratio /I, for the

ML peaks at 522 nm and 674 nm at different external load.
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