Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2024

Deep trap engineering in Gd;GaQg:Bi3* persistent phosphors through co-doping
lanthanide ions

Chengxue Du?, Dangli Gao*®, Xiaochun Hou?, Xiangyu Zhang®, Qing Pang® and
Sining Yun!

2 School of Environmental and Municipal Engineering, Xi'an University of Architecture
and Technology, Xi'an, Shaanxi 710055, China

b College of Science, Xi'an University of Architecture and Technology, Xi'an 710055,
China. E-mail: gaodangli@163.com, gaodangli@xauat.edu.cn

¢College of Science, Chang’an University, Xi’an, Shaanxi 710064, China

4 Functional Materials Laboratory (FML), School of Materials Science &

Engineering, Xi’an University of Architecture and Technology, Xi’an, Shaanxi

710055, China


mailto:gaodangli@xauat.edu.cn

Intensity (a.u.)

X Measured
Calculated
—— Difference

| Bragg positions

Rwp=5.59%
Rp=4.38%

X2=1.046

I 0T TIEE T i
i
¥

40 50 60

20 (degree)

Intensity (a.u.)

X Measured
Calculated

— Difference
| Bragg positions

Rwp=5.58%
Rp=4.36%

¥2=1.000

ﬂ\_l I[N} IIIIII!I [ M i

40 50 60
20 (degree)

Fig. S1. The Rietveld refinement of pure GGO:Bi and GGO:Bi1,Eu.
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Fig. S2. PLE spectra of GGO:Bi,Ln*" (Ln=Sm, Dy, Ce and Pr). (a) GGO:Bi,Sm?**; (b)

GGO:Bi,Dy?**; (¢) GGO:Bi,Ce*" and (d) GGO:Bi,Pr*.
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Fig. S3. PL spectra of GGO:Bi,Ln*" (Ln=Sm, Dy, Ce and Pr).



2 08h pre-irradiation: b pre-irradiation: 254 nm
254 nm 4l Sm
Sm — Apon=420 nm
506} — Dy s —— Apon=611 nm
) =——G8 < 3t Dy
2 —FPr 2 —— Apon=412 nm
€04 2 —— Apon=578 nm
E = Ce
—— Apon=420 nm
02+ 1 Pr
= Apon=506 nm
—— Anon=0665 nm
0.0 ; T : T " 0 : i
300 400 500 600 700 300 350 400 450 500 550
Wavelength (nm) Temperature (K)

Fig. S4. PersL and TL spectra of GGO:Bi,Ln** (Ln=Sm, Dy, Ce and Pr). (a,b) PersL
spectra and TL curves. Before the measurement of PersL and PSL, the samples have

been pre-irradiated for 3 min.
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Fig. S5. Comparison of PL, PersL and PSL emission spectra in GGO:Bi,Tb?". (a) PL
spectrum; (b) PersL spectrum and (c) PSL spectra. Before the measurement of PersL

and PSL, the sample has been pre-irradiated for 3 min.



