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Abstract: Probe Eu(DBM);Bipy was prepared by europium oxide (Eu,0;), dibenzoylmethane (DBM) and 2-2'-dip-
yridyl(Bipy). The temperature sensitive paint (TSP) was compounded by the polymerization of the probe molecule,
methyl methacrylate (MMA) and the initiator of benzoyl peroxide (BPO). The structure, morphology, luminescence
property of probe molecule and the temperature quenching property of the temperature sensitive paint (TSP) was
characterized by infrared spectrometer, UV-Vis spectrometer, scanning electron microscopy and fluorescence
spectrometer. The results of infrared and UV absorption spectrum analysis showed that the rare earth ion Eu*
coordinates to ligands and Eu(DBM);Bipy probe molecule was successfully synthesized. Scanning electron micros-
copy spectrum and energy spectrum analysis showed that Eu(DBM);Bipy probe molecule is fragmented, and the
size is about 150 nm, which is mainly composed of four elements, C, N, O and Eu. The fluorescence spectra
showed that the optimum emission wavelength is 612 nm under 367 nm excitation, and Bipy as second ligand has
a gain effect on Eu(DBM),. Temperature sensitive paint fluorescence emission characteristics test under different

temperature conditions, found that the temperature sensitive paint Eu(DBM);Bipy/PMMA has good characteristics
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of fluorescence quenching of temperature in 40~90 °C, and the temperature range of the highest temperature

sensitivity at 40~60 C.
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Fig.1 FTIR spectra (a) and ultraviolet absorption spectra (b) of DBM, Bipy and Eu(DBM);Bipy
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Fig.2 SEM image of Eu(DBM);Bipy probe molecule (a); EDS spectra of Eu(DBM);Bipy (b)
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Fig.3 Excited spectra (a) and emission spectra (b) of Eu(DBM);Bipy and Eu(DBM);,
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Table 1 Fluorescence data of Eu(DBM);Bipy/PMMA at different temperatures (A.,=612 nm)

Temperature / °C

Luminescent intensity / a.u.

e ur

40
50
60
70
80
90

873.9
617.6
495.9
480.3
469

428.4

1.003 2
1.003 1
1.003 0
1.002 9
1.002 8
1.002 7
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Table 2 Change rate of fluorescence intensity and
temperature sensitivity of Eu(DBM);Bipy/
PMMA

Temperature range / °C Change rate / % Sensitivity / C'

40~50 29.32 0.034 7
50~60 19.71 0.021 9
60~70 3.02 0.003 2
70~80 2.35 0.002 4
80~90 8.66 0.009 1
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Table 3 Repetitive experimental data at different temperatures for the TSP

Fluorescence intensity at different temperatures / a.u.

Repeat times

40 C 50 C 60 °C 70 C 80 C 90 C
1 862.9 650.5 498.1 482.8 470.8 433.8
2 843.3 647.8 493.4 477.4 470.7 421.8
3 856.6 640.9 488.6 472.1 466.6 421.5
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VAR 11 T JRE AR IR M R LA R O B DX I 1 S R
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