Supplementary Information (Sl) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2026

Supporting Information

High-sensitivity temperature sensing in MgGa,0,4:Bi** phosphors via
thermal-assisted energy transfer

Xiangxin Kong?, Guofu Wei?, Jian Ma?, Peng Liu™?, Yan Xu™®, Mingdong Zhou™?
aCollege of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang, Liaoning 110819,

China

bDepartment of Chemistry, College of Science, Northeastern University, Shenyang, Liaoning 110819,

China

Figure Captions:
Fig. S1 SEM spectra of MgGa,04: x% Bi3" sample.

Fig. S2 Rietveld XRD refinements of the prepared MgGa,0,4:1.5%Bi>" phosphors.

Fig. S3. XPS spectra of MgGa,0,: 1.5% Bi*" material.

Fig.S4: PLE and PL spectra of MgGa,O4: 0% Bi** sample, Ae,, = 408, 502nm and A, = 250nm;
Fig.S5: PLE spectra of MgGa,0,: Bi3*(0% ,1.5%) sample, Aep = 502nm;

Fig. S6 Multipeak fitting of TL curves for MgGa,04: x% Bi materials with x equals to 0.75%, 1.5%, 3%
and 5% Bi**, respectively.

Table S1 Rietveld refined crystallographic data for MgGa,04: 1.5% Bi

Table S2 Atomic occupancy, atomic fraction coordinates, and isotropic temperature factors for
MgGa,04:1.5% Bi samples.

Table S3 Thermoluminescence kinetic parameters of MgGa,0,4:x%Bi*" (x = 0.75, 1.5, 3, 5) samples.



Fig. S1 SEM spectra of MgGa,04: x% Bi** sample, (a) x=0.75, (b) x=1.5, (¢) x=3.
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Fig. S2. Rietveld XRD refinements of the prepared MgGa,0,:1.5%Bi** phosphors.

a b
(a) MgGa,0,: 1.5% Bi** Survey (b) MgGa,Q,: 1.5% Bi**
— Ga 2p 2Py
o — Background
jo
) PR = £l
% é’ © % 2Dy,
£ k=
¥ 3
0 o
(U]
1250 1000 750 500 250 0 1150 1140 1130 1120 1110
Binding Energy (eV) Binding Energy (eV)
(c) MgGa,0,: 1.5% Bi* — Mg 1s (d) MgGa,0,: 1.5% Bi** — Bi4f
— Background 34 — Background
1302.66V Bi™ 4f7,,159.8eV
E) e}
© ©
= =
@ B
= =
8 ]
5 =
FaY
v
Vul A, vy

1306 1304 1302 1300 1298 168 165 162 159 156 153
Binding Energy (eV) Binding Energy (eV)

Fig. S3 XPS spectra of MgGa,04: 1.5% Bi** material: (a) Survey, (b) Ga 2p, (c) Mg Is, and (d) Bi 4f,

respectively.
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Fig.S4: PLE and PL spectra of MgGa,0,: 0% Bi** sample, Ao, = 408, 502 nm and A = 250nm;

MgGa,0,Bi** 0% Bi
e ———1.5% Bi

hem=902nm

=

8

=

w

c

[0)]

=

240 280 320 360 400

Wavelength (nm)
Fig.S5: PLE spectra of MgGa,O,: Bi**(0% ,1.5%) sample, Aey, = 502nm;
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Fig. S6 Multipeak fitting of TL curves for MgGa,04: x% Bi materials with x equals to 0.75%, 1.5%, 3%

and 5% Bi**, respectively.



Table S1 Rietveld refined crystallographic data for MgGa,04: 1.5% Bi

Parameters Values
Crystal system Cubic
Space group Fd-3m (227)
a(Ad)=bA)=c(A) 8.29159(9)
a®)=BE)=v® 90
Volume (A3%) 570.05
Z 8
R, 3.71%
Ryp 5.79%
Re 1.55%

X? 3.54




Table S2 Atomic occupancy, atomic fraction coordinates, and isotropic temperature factors for

MgGa,04:1.5% Bi samples.

Atom Wyck. s.o.f. X y z B/ 10* pm?
(o) 32e 1.000000 0.243249 0.243249 0.243249 0.515000
MGl 16¢ 0.492449 0.000000 0.000000 0.000000 0.352000
GAl 16¢ 0.488024 0.000000 0.000000 0.000000 0.352000
GA2 8b 0.796505 0.375000 0.375000 0.375000 0.317000
MG2 8b 0.200000 0.375000 0.375000 0.375000 0.317000

Bil 16¢ 0.019527 0.000000 0.000000 0.000000 0.352000



Atom Wyck. s.o.f. X y z B/ 104 pm?

Bi2 8b 0.009750 0.375000 0.375000 0.375000 0.317000

Table S3 Thermoluminescence kinetic parameters of MgGa,04:x%Bi*" (x = 0.75, 1.5, 3, 5) samples.

Sample Deconvoluted Max. tem. Activation

TL peaks peak (Tm) energy (eV)
MgGa,04:0.75%Bi>* Peakl 405K 0.810
Peak?2 466K 0.932
MgGa,04:1.5%Bi>" Peakl 383K 0.766
Peak?2 445K 0.890
MgGa,04:3%Bi3* Peakl 355K 0.710
Peak?2 435K 0.870
MgGa,04:5%Bi3* Peakl 351K 0.702

Peak2 410K 0.820




