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Preparation and Property of Temperature Sensitive Paints with Different Europium
Complexes as Probe Molecules
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Abstract: Probe molecules of Eu(MAA);Phen, Eu(Sal);Phen and Eu(CA);Phen were prepared by using europium
oxide(Eu,03), methacrylate(MAA), salicylic acid(HSal), cinnamic acid(HCA) and phenanthroline(Phen). A series of
temperature sensitive paints (TSPs) were obtained by the polymerization of different probe molecules, methyl
methacrylate(MMA) and the initiator of benzoyl peroxide(BPO). The structure, morphology, luminescence property
of probe molecules and the temperature quenching property of TSPs were characterized by infrared spectrometer,
fluorescence spectrometer and scanning electron microscopy. The effect of different ligands on the luminescence
property of probe molecules and the temperature quenching property of TSPs were studied. It is indicated that the
fluorescence intensity of Eu(MAA);Phen is obviously higher than that of Eu(Sal);Phen or Eu(CA);Phen, and the
temperature quenching properties of the three TSPs are good. The temperature sensitivity of Eu(MAA);Phen/
PMMA and Eu(CA);Phen/PMMA is higher in 55~65 °C. However, the temperature sensitivity of Eu(Sal);Phen/PMMA
is higher in 35~45 °C. That is to say, different TSPs can be used in different temperature ranges.
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Fig.1 Infrared spectra of probe molecules, Eu(L); complexes and ligands
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Fig.2 Energy dispersive spectroscopy of probe molecules of Eu(MAA);Phen(a), Eu(Sal);Phen(b) and Eu(CA);Phen(c)
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Table 1 Mass ratio of the element in the probe molecules

Probe molecule

Mass ratio of element

C N 0 Eu

Eu(MAA);Phen(Eu(CH0):C.HN») 0.488 1 0.047 5 0.162 7 0.257 6
Eu(Sal);Phen(Eu(C:Hy09:C.HyN)) 0.530 8 0.037 5 0.193 0 0.203 7
Eu(CA)sPhen(Eu(CoHg02):CoHeN,) 0.603 0 0.036 0 0.123 7 0.195 8
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Fig.3 Scanning electron microscope images of probe molecules of Eu(MAA);Phen(a), Eu(Sal);Phen(b) and Eu(CA);Phen(c)
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Fig.4 Excitation spectra(a) and emission spectra(b) of probe molecules of phenanthroline europium complexes with different ligands
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Table 2 Change rate of fluorescence intensity and the temperature sensitivity of TSPs
Range of temperature / C
25~35 35~45 45~55 55~65
TSP
Change rate /  Sensitivity / Change rate /  Sensitivity / Change rate /  Sensitivity / Change rate /  Sensitivity /
% ! % % ¢! % ¢!
Eu(MAA);Phen/
5.81 5.98x107 3.47 3.54x107 1.89 1.90x107 12.56 1.343x102
PMMA
Eu(Sal);Phen/
6.89 7.14x107 12.75 13.64x107 6.60 6.83x107° 7.07 7.33x107
PMMA
Eu(CA);Phen/
6.71 6.95x107 3.20 3.25x107° 3.30 3.36x107° 9.40 9.87x107
PMMA
R3 IMEHFEAREETHESEIHRERE
Table 3 Repetitive experimental data at different temperatures for three TSPs
Fluorescence intensity at different temperature
Sample Repeat times
25C 35C 45 C 55C 65 C
1 1136 982.1 940.9 877.6 807.4
Eu(MAA);Phen/PMMA 2 1138 1118 979.2 898.9 882.2
3 1124 1154 977.6 968.9 858.7
1 258.9 219 199.5 158.8 136.8
Eu(Sal);Phen/PMMA 2 258.8 2235 201.2 196.8 146.5
3 258.9 2233 211.4 190.8 167.2
1 132.16 124.34 121.13 119.36 116.51
Eu(CA);Phen/PMMA 2 132.14 123.62 120.6 118.72 116.45
3 131.60 124.9 119.8 118.75 117.57
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