Supplementary Information (Sl) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2025

Supplementary information
Bi**-doped BaMScO4 (M = Y, Gd) phosphors as multiple-mode optical thermometer for
potential applications in optical thermometry and temperature imaging

Zhicheng Liao?, Qian Zhang®, Xiantao Wei®, Liting Qiud, Yonghu Chen™®, Min Yin™

2 School of Mathematics and Physics, Anqing Normal University, Anqin 246052, PR China

b Key Laboratory of Strongly-Coupled Quantum Matter Physics, Chinese Academy of Sciences,
School of Physical Sciences, University of Science and Technology of China, Hefei 230026, PR
China

¢ Physics Experiment Teaching Center, School of Physical Sciences, University of Science and
Technology of China, Hefei 230026, PR China

4 College of Intelligent Manufacturing, Putian University, Putian 351100, PR China

“Corresponding authors.

E-mail addresses: yhuchen@ustc.edu.cn (Y. Chen), yinmin@ustc.edu.cn (M. Yin)


https://webofscience.clarivate.cn/wos/alldb/full-record/WOS:001272208700001

(a) b (b) I (ll_ ] (C) —,_‘_}|~_ _..ik_.—M:U_.n_l ,/\/ ‘“|r\‘\_
e Jlll _—A ..JM Jial.uygco{ | _4.._1 I T _,.,_,.A.‘.: O.i:x A_}'\-—_ —_._‘_'L b ,..wx 008 /’\M\
- { Ba, , YSe0), ~1 | X006 . N .| T e | i
ST ) 2 | =004 3 x=0.04 |
: Z N N 2 22 AN
g ﬁ Ba, 45Y5c0; E | x=001 A é oot [ [ AR
= L i M A PN N h o . | -
L o el AT ol L
x=oo| | A il x= 0002 VM\L_
| ]I PR TR N B N L JI n 0 |
10 20 30 40 50 60 70 10 20 30 40 50 60 70 31 10 20 30 40 50 60 70 31

2-Theta (degree) 2-Theta (degree) 2-Theta (degree)

Fig. S1 (a) XRD patterns of BaYScO,4 with different BaCO; proportion. XRD patterns of (b)
BaGdScOy: xBi** (x =0—0.1) and (c) BaYScOy4: xBi** (x =0 — 0.1) samples.
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Fig. S2 Time-resolved photoluminescence spectra of (a) BaYScO,: 0.02Bi*" and (b) BaGdScOy:

0.02Bi*".
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Fig. S3 The integrated PL intensity of (a) BaYScOy: 0.02Bi*" and (b) BaGdScQO,: 0.02Bi** in the
temperature range from 60 to 420 K. Normalized PL spectra of (¢) BaYScO,: 0.02Bi** and (d)
BaGdScOy: 0.02Bi** in the temperature range from 60 to 420 K. (e) Digital photos of BaYScOy:
0.02Bi*" and BaGdScO,: 0.02Bi**at temperature ranging from 60 to 420 K under excitation of 355

nm laser.



0 20 40 60 80 1000 120 140 0 10 20 30 40 50 60

(a) 0.01 BaYSc0;: 0.02Bi"" 180K —— 60K (b) 0.01 BaGdScO,: 0.02B* 190K 60 K
= 0.001 20.001
g T A
z — e I i
R — - . Z 1E-4 DN,
2 oo 420K 190 K 2 001
g N g
0.001 0.001+
1E-4 1E-4
8
Dacay Time (ps) Decay Time (ps)
12
(C) 2010 BaYScO,: 0.02Bi* (d) BaGdScO,: 0.02Bi%
n Ll
10
9
=154 — 8-
é e ::"; °
o
E E 61 °
2197, 3 .
s — 4
3 . .
L]
5_
3- 5] °, .
%a,
0 °°=nooo°°u¢“"“ R 0 "'ooouT.a- aanaag
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Temperature (K) Temperature (K)

Fig. S4 Temperature-dependent fluorescence decay curves of (a) BaYScOy: 0.02Bi** (Aery = 600
nm) and (b) BaGdScO,: 0.02Bi** (A, = 632 nm). The lifetime of (¢) BaYScOy: 0.02Bi** and (d)
BaGdScOy: 0.02Bi3" in the temperature range from 60 to 420 K.
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Fig. S5 Temperature resolution of the temperature sensing using BaGdScQO,: 0.02Bi** with time-
resolved technique at different temperatures.
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Fig. S6 The reproducibility measurement of the R(T) values at 310 K, 325 K and 420 K for
BaGdScOy: 0.02Bi*" under the temperature cycles of 310 K — 340 K — 310 K.

500 302.5
400 3020 _
5 015 =

=] .
E 3001 E
z 301.0 B
S 200 2.
£ 300.5 E’

g e T : — 299.5

0 200 400 600 800 1000

Pixel Number

Fig. S7 The temperature distribution image of the PCB coated with the BaGdScOg4: 0.02Bi**
phosphor without current.

Table S1 Main cell parameters obtained by refinement of BaYScOy4: xBi** (x = 0, 0.02) and
BaGdScOy: xBi** (x =0, 0.02) samples

[ BaYScO, BaYScO,: 0.02Bi*" BaGdScO, BaGdScO,: 0.02Bi3"

a(A) 8.8443 8.8409 8.9148 8.907

b(A) 5.8914 5.8898 5.9198 5.9155

c(A) 8.1181 8.1149 8.0724 8.0717
V (A3 410.4132 409.9678 414.7512 413.9841
a=7 ) 90 90 90 90

B(®) 104.0085 104.0187 103.203 103.2402
R, (%) 7.41 8.35 7.82 8.17

Ry (%) 9.33 11.88 10.3 11.08




Table S2 The thermal stability of some phosphors activated by Bi>*

Composition

PL intensity at 423 K as a percentage of that at room

temperature (%)

Reference

Ba,ZnGe,05: Bi**
SrGa,B,07: Bi**
CagBaP,0,7: Bi*"
Ba,LuGaOs: Bi**
Ca;Lu,Ge;04,: Bi**
Ba,LusBs0,7: Bi*"
SrGdGa;0;: Bit
Na,Ca;Ta,0y: Bi3*
LaCaGaO,: Bi**
LuMgGaO,: Bi**
KBaYSi,O5: Bi**
K,ZrGeOs: Bi**
Na,Caz;Nb,0y: Bi3*
Sr,GdAlOs: Bi®*
K,HfGeOs: Bi*
BaLaGa;0;: Bi**
SrLaGa;0;: Bi*
CaLaGa;05: Bi**
Sr,GdGaOs: Bit

Ba:?,SbAlj,GezOM: Bi3+, K+

SrLaGaO,: Bi**
LuZnGaO,: Bi?*
Ba;LuGa,0; 5: Bi**
Sr,LaGaOs: Bi**

138% @423 K
125% @423 K
99% @423 K
80%@423 K
75%@423 K
70%@423 K
67%@423 K
66% @423 K
65%@423 K
64% @423 K
62%@423 K
47% @423 K
about 42% @423 K
33%@423 K
30%@423 K
28% @423 K
27% @423 K
25% @423 K
24% @423 K
about 24% @423 K
about 19% @423 K
14% @423 K
15%@423 K
about 15%@423 K
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