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Abstract: The different rare earth (Gd™*, La™) doped Eu(p-MOBA),phen probe molecules were prepared by using
rare earth oxides (Eu,0,, Gd,0,, La,0,), p-methoxybenzoic acid (p-MOBA) and phenanthroline (phen). The different
rare earth (Gd**, La™) doped Eu(p-MOBA),phen/PMMA temperature sensitive paints (TSPs) were fabricated by mix-
ing the probe molecules with methyl methacrylate (MMA) and initiating polymerization with benzoyl peroxide
(BPO). The morphology, structure, luminescence properties of the probe molecules, and the fluorescence tempera-
ture quenching property of the TSPs were characterized by scanning electron microscopy, UV -Vis absorption spec-
tra, infrared spectrometer and fluorescence spectra. The infrared spectrum, UV-Vis absorption spectra and scanning
electron microscopy spectra show that Eu™ was successfully coordinated with the ligands p-MOBA and phen, and
the structure of Eu(p-MOBA);phen was not changed when doped with rare earth ions (Gd*, La™), indicating that the

doping of rare earth ions (Gd*, La™) partially replaced Eu*. The fluorescence spectrum shows that the addition of
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rare earth ions (Gd*, La™) have a gain effect on the luminescence of Eu( p-MOBA),phen, and the corresponding

TSPs have good fluorescence temperature quenching property in the temperature range of 50~100 “C. Compared
with La™ doped Eu(p-MOBA);phen/PMMA, Gd* doped Eu(p-MOBA);phen/PMMA has stronger fluorescence emis-

sion and higher temperature sensitivity. It can be seen that different rare earths (Gd*, La™) have different effects on

the fluorescence and temperature sensitivity properties of Eu(p-MOBA),phen/PMMA.
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Table 1 Mass fraction of the element in the probe molecules

Mass fraction / %

Probe molecule

C H N Eu Ln (Gd, La)
Gd-doped 55.47 (54.64) 3.95 (4.04) 3.59 (3.54) 9.42 (9.61) 9.68 (9.95)
La-doped 54.98 (55.28) 3.99 (4.09) 3.64 (3.58) 9.65 (9.73) 8.97 (8.89)

Note: Theoretical value is in the brackets, and the actual value is outside the brackets
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Table 2 Change rate of fluorescence intensity and the temperature sensitivity of temperature sensitive paints

Temperature Eu(p-MOBA),phen Gd-doped La-doped

range / °C Change rate / % Sensitivity / K™! Change rate / % Sensitivity / K™ Change rate / % Sensitivity / K™
50~60 6.68 0.006 9 5.57 0.005 7 2.65 0.002 7
60~70 4.68 0.004 8 4.07 0.004 2 6.80 0.007 0
70~80 6.89 0.007 1 6.58 0.006 8 3.82 0.003 9
80~90 6.67 0.006 9 6.10 0.006 3 5.46 0.005 6
90~100 5.79 0.006 0 6.50 0.006 7 2.56 0.002 6




Ry FE OB (G, La*)4) Eu( p-MOBA),phen/PMMA 556 & T SRR A 5% 0 1491

3 & it

LA Eu,sGd,ys( p-MOBA),phen F1 Eu, sLa, s(p-MOBA),
phen FEEE 73, LLPMMA 3L, #1417 2 MR R
i + B T B AR EOR , IF 0 b A R A . 20 4h
TG | 58 A AT UL SO B A L B R S A A R
B, Eu™ 5HCAA p-MOBA phen JEIN AL , HLAB ARIH
+ B F (G, La®) K M ZE Eu(p-MOBA),phen 4544 , i3
B35 A DR 18 7 (Gd™, La™)y i 0 BUR T Eu s 138
L5580 AT R BT, S R AT 43 B TR SIAR AL, 24 R
PO ; 200 R M 3 + B+ (Gd™, La™) 8
AN} Eu(p-MOBA),phen ) & 6 HA AN R F2 B 1) f5 ik
YRR, IF ELAE R B R BS0A FE 50~ 100 CIEE i il 9 4
HOELAT R 9 T B R KR R ELIB 4% 1 Eu
(p-MOBA);phen/PMMA HA 5 5 5 ' & 5 1B e i)
R . AL, AN R A HR 4 (G, La™) % Eu(p-
MOBA),phen/PMMA 14 %¢ )t K ik 8RR M 5% i 2 R
[ETOR

S E Lk

[1] Matsuda Y, Kameya T, Suzuki Y, et al. Sens. Actuators B,
2017,250:563-568

[2] Ghorbani - Tari Z, Chen Y J, Liu Y Z. Appl. Therm. Eng.,
2017,122:697-705

[3] Ghorbani-Tari Z, Chen Y J, Liu Y Z. Exp. Therm Fluid Sci.,
2018,98:56-67

[4] Tan C L, Wang Q M. Inorg. Chem. Commun., 2011,14(4):515
-518

[5] Kurits I, Lewis M J. J. Thermophys. Heat Transf., 2009,23(2):
256-266

[6] Wang X D, Wolfbeis O S, Meier R J. Chem. Soc. Rev., 2013,

42(19):7834-7869

[7] Liu T' S, Montefort J, Schick N, et al. Int. J. Heat Mass Trans-

fer, 2019,137:337-348

[8] Ozawa H. Phys. Fluids, 2016,28(4):046103

[9]Li Y, Li Z M. Procedia Eng., 2015,99:1152-1157

[10]0zawa H, Laurence S J, Schramm J M, et al. Exp. Fluids,
2015,56(1):1853

[11]Xiong Y J, Huang P L, Zhang X W, et al. Inorg. Chem. Com-
mun., 2015,56:53-57

[12]Schiferling M. Angew. Chem. Ini. Ed., 2012,51(15): 3532 -
3554

[13]Zhang W J, Zou X F, Zhao J F. J. Mater. Chem. C, 2015,3(6):
1294-1300

[14]ZHANG Min(5K £§0), SUN Jing(#h &), LIU Hui- Min(X1] £
), et al. Chinese J. Inorg. Chem.(Z AL 52 52 4R), 2016,32
(3):421-426

[15]Zhang J J, Xu S L, Ren N, et al. Russ. J. Coord. Chem., 2007,
33:611-615

[16]SONG Ya-Jiao(KIEF), SUN Jing(Fh i), ZHU Peng(ZR 1),
et al. Chinese J. Inorg. Chem.(Z ALt 5 F 3R), 2013,29(6):
1171-1175

[17]LI Xia(Z= &), REN Gui-Fen({EH#E7Y), LIU Meng-You(X! 7
/%), et al. Spectrosc Spec Anal.(F.3& 5 5 K& 2 #7), 2004,
24(11):1410-1411

[18]SONG Huan-Huan(R XX ¥%), SUN Jing(¥) i), PAN Liu(i&
), et al. J. Chin. Rare Earth Soc.(*F B # £ 5 4R), 2015,33
(1):32-38

[19]BI Guan(%&7&), SUN Jing(#)h &), ZHOU Chen(Jf] ), et al.
Chinese J. Inorg. Chem.(F ALAL o 1R), 2019,35(2):203-
208

[20]LU Si-Yu(Bfi JL5%), LIU Xu-Ri(X]J8 H), BI Guan(5¢ ), et
al. Chinese J. Inorg. Chem.(AALF F3R), 2018,34(4):683-
688



