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Preparation of ZnGa,0,:Cr* @ZnO Fluorescent Probes and
Their Potential Applications in Microenvironments

ZHU Qi, LIU Peng, ZHANG Shi-meng, JIA Hong-shuai

(School of Materials Science & Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: ZHU Qi, E-mail: zhug@smm.neu.edu.cn)

Abstract: Luminescent materials are seldom utilized to explore acid-base changes in
microenvironments. To broaden the potential applications of luminescent materials, ZnGa,0,:
Cr’, a near-infrared luminescent material with long afterglow, was prepared by using a high-
temperature solid-phase method. When the material was excited by ultraviolet light, strong near-
infrared light was emitted at 695 nm. An ultra-strong near-infrared afterglow was continuously
emitted even after the excitation ceased. ZnGa,0,: Cr’*@ZnO core-shell composites with varying
R values (initial amount of substance ratio) were successfully synthesized by using ZnGa,0,: Cr**
as the core and ZnO as the shell and adjusting the concentration of reactants. An ultraviolet
shielding effect was provided by ZnO, significantly reducing both the near-infrared luminescence
intensity and the afterglow intensity of the core-shell composite after ultraviolet excitation.
Moreover, given that ZnO can dissolve in response to acid-base changes within the
microenvironment, the synthesized ZnGa,O,: Cr'* @ZnO can respond to acid-base changes and
manifest them through variations in near-infrared light and afterglow intensity.

Key words: near-infrared; material with long afterglow; core-shell structure; ZnOj;
microenvironment
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with different R values after exposure to
254 nm ultraviolet light for 5 min

(b) EA,

@O——R=3

1.=254 @—R=5

R @——R=7
@®——zGocC

@

D D 3

/[/<;£Z§i§\\
ol LN

600 650 700 750 800
¥ K/mm

5 7F[E REARZGOC@ZnO W% %k & ¢titk Bl
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Fig. 9 Near-infrared afterglow attenuation curves of ZGOC @ZnO (R=7) after exposure to 254 nm
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