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Innovative Experimental Design of Inorganic Chemistry: Taking the Preparation
of Long Afterglow CsCdCl;:Zr Luminescent Materials as an Example
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(1. Yangzhou University, Yangzhou 225002; 2. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: According to the development of innovative experiments, the preparation, characterization, and potential application of long afterglow CsCdClz:xZr*'
luminescent materials were designed as the undergraduate pilot experiment of inorganic chemistry. Undergraduate students write preview reports by consulting
relevant literature, synthesize CsCdCl; powder and long afterglow CsCdCly:xZr*" powder with different zirconium doping content by hydrothermal method, then
characterize the long afterglow phenomenon, crystal phase and optical properties. Based on the theoretical teaching, experimental operations can consolidate and
strengthen the accumulation and understanding of students' relevant knowledge, which can be put into practice. This experiment carries out the cutting-edge
knowledge and scientific research thinking into undergraduate teaching, which promotes students' hands-on operation ability, promotes the cultivation of students'

scientific research thinking, and effectively stimulates their creativity.
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Fig.l Luminescence photos irradiated by ultraviolet lamp at 254
nm and 365 nm and long afterglow luminescent photos after
turning off ultraviolet 1am4p at 254 nm of (a) CsCdCl; and (b)
CsCdCly:xZr*" (x=0.5 %) phosphors
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Fig.2 (a) excitation and emission spectra of CsCdCl; phosphors;
(b) excitation spectra of CsCdCly:xZr*" (0.5 %~3 %) phosphors;
emission spectra of CsCdCly:xZr*" (0.5 %~3 %) phosphors (c) at
245 nm and (d) at 292 nm
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Fig.3 Absolute quantum efficiency curves of (a) CsCdCl; phosphors and (b) CsCdCly:xZr*" (0.5 %~3 %) phosphors
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Fig4 (a) CsCdCl; standard card and XRD diffraction patterns of CsCdCl; and CsCdCl,:0.8 % Zr*" phosphors. (b) magnification of
XRD diffraction peaks at 23°~25.3°f CsCdCl; and CsCdCl;:0.8 % Zr*" phosphors
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