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Preparation and Comparative Study of Temperature Sensitive
Paint with Different Probe Molecules
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Abstract: In this paper, the probe molecules Eu(BA);Phen and Eu(BA);Bipy were prepared by using EuCls,
Benzoic Acid (BA), 1,10-Phenanthroline (Phen), 2,2"-Dipyridyl (Bipy) as raw materials, and two kinds of tempera-
ture sensitive paint (Eu(BA);Phen/PMMA and Eu(BA);Bipy/PMMA) was obtained when Eu(BA);Phen and Eu(BA);
Bipy were doped into the Methyl methacrylate (MMA), which were polymerized under the action of the initiator
Benzoyl peroxide (BPO). The probe molecules and the TSPs (temperature sensitive paint) were characterized by
FTIR, UV-Vis and fluorescence spectra. The results showed that the fluorescence intensity of Eu(BA);Phen is
stronger than the Eu(BA);Bipy, and the temperature quenching properties of the two TSPs were good. Compared
to two TSPs, the temperature sensitivity of Eu(BA);Phen/PMMA was higher than Eu(BA);Bipy/PMMA in 25~35 °C
and 35~45 °C. However, the temperature sensitivity of Eu(BA);Bipy/PMMA was higher than Eu(BA);Phen/PMMA
in 45~55 °C and 55~65 °C, that is to say, the temperature sensitivity of TSPs was different in different

temperature ranges.
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Fig.1 Curing picture of TSP
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Fig.7  Fluorescence spectra of two probe molecules
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Table 1 Fluorescence intensity and sensitivity of two TSPs

Eu(BA):Phen/PMMA

Eu(BA);Bipy/PMMA

Temperature range / °C

Change rate / % Sensitivity Change rate / % Sensitivity
25~35 C 6.52 0.006 7 5.12 0.005 2
35~45 C 37.15 0.046 4 4.93 0.005 1
45~55 C 5.04 0.005 2 8.83 0.009 2
55~65 C 4.41 0.004 5 6.02 0.006 2
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