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Hydrothermal Assisted Synthesis and Photoluminescence Properties
of Red Persistent Ca,Zn,Ti;O::Pr* Phosphor

XIA Mao' GU Zhi-Qiang' LIU Qiong' ZHANG Ji-Lin'?
ZHOU Wen-Li** LIAN Shi-Xun'? YU Li-Ping™?
(‘Collage of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 410081)
(Key Laboratory of Sustainable Resources Processing and Advanced Materials of
Hunan Province, Hunan Normal University, Changsha 410081)

Abstract: Pure CayZn,Ti 405 Pr’* phosphors were synthesized by a hydrothermal assisted method with the molar
ratio of ne,ngny being 2:4.1:15 and then calcined at 1 050 °C for 5 h. Crystal phase, microstructure and optical
properties were investigated by X-ray diffractometer, scanning electron microscope, UV-Vis spectroscope and
luminescence spectrofluorometer. As-synthetic phosphors retain sphere even though firing at 1 050 °C for 5 h.
The optimum Pr** concentration was 0.015. Upon excitation with 471 nm, the red emission spectra can be fitting
into three peaks using Gaussian method. The three emission peaks located at 605, 620 and 645 nm can be
ascribed to 'D,—*H,, *Py—*H¢ and *Py—"F, transition of Pr'*, respectively. It is noted that excited at 471 nm, the
phosphor displays a super-long afterglow with the emission peak at 614 nm, indicating it being a persistent red

long phosphor for visible-light conversion.

Key words: Ca,Zn,Ti,05:Pr*; hydrothermal method; red persistent phosphor
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Table 1 Preparation condition of samples and XRD analysis

Molar composition

X-ray analysis

Sample No. nge/ pH
Ca® Zn* Ti* CaTiO; Zn,Ti0, CanZnyT160x TiO,

St 2 4 16 32 7.2 Ve — Vv Y
S2 2 4 155 32 72 Vv — VvV Y
S3 2 4 15 32 7.2 Vv — Vv —
S4 2 4 145 32 72 Vv — VvV —
S5 2 4 14 32 72 Vv Y vV —
S6 2 4.1 15 32 72 — — vV

S7 2 42 15 32 72 — Trace vV —
S8 2 4.1 16 32 72 Vv — vV vV
S9 2 4.2 16 32 72 Vv — vV vV

* Indicating that sample S1 contain CaTiO; phase; * Indicating that sample S1 do not have Zn,TiO, phase
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