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Preparation and Properties of the Temperature Sensitive Paints
[Eu(PBrBA);phen] and [Eu(PCBA);phen]
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Jilin Provincial Science and Technology Innovation Center of Optical Materials and Chemistry, Changchun 130022, China)

Abstract: Europiumsesquioxide (Eu,0s), parachlorobenzoic-acid (PCBA), parabromobenzoic acid (PBrBA) and o-
phenanthroline (phen) were used as raw materials to synthesize two kinds of probe molecules Eu(PCBA)sphen and
Eu(PBrBA);phen. And these two probe molecules were doped in the substrate of polymethyl methacrylate (MMA),
benzoyl (BPO) peroxide as initiator, to prepare two kinds of temperature sensitive paints. The infrared spectrometer,
ultraviolet spectrometer, scanning electron microscope and fluorescence spectrometer were utilized to analyze the
structure, fluorescence properties, morphology and temperature sensitivity of the probes, respectively. Meanwhile
the effects of different ligands on the fluorescence properties of the probe molecules and the relevant temperature
sensitive paints were studied. The results showed that Eu** was coordinated with the main ligand of PCBA and
PBrBA, respectively, and the second ligand phen was involved in the coordination, which confirms that two new
complexes were synthesized. Both complexes emit characteristic fluorescence of Eu**, and the ternary complex of
phenanthroline europium with PBrBA as the main ligand has better fluorescent properties. Furthermore, the
temperature sensitive paints based on these two probes both had temperature-quenching performance in a range

of 50~90 °C, and the temperature sensitive paint doped with Eu(PCBA);phen had better temperature sensitivity.
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Fig.1 Flow chart of preparation of temperature-sensitive
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paint samples

2 BRSUE

2.1 REDFAMRESH

Kl 2(a,b)& Eu(PBrBA)sphen #£ 51 7+ ¥ PBrBA
1 phen MILLHMEIEE K Eu(PCBA)Phen #4750 F |
PCBA 1 phen FIZLAMGIEE . NE] 2a AT LLA
Eu(PBrBA)sphen #REF 73 7 Fl Eu(PCBA)sphen R %143
RV EAR SR SR T NI B W N EAR Sl - S )
(a,b)"" ,Eu(PBrBA);phen F1 Eu(PCBA)sphen — JC i
B W53 ATE 3 444 F1 3 397 em™ A0 A7 AE 58 W0



2 e

55 AEu(PBrBA)sphen | FI[Eu(PCBA)sphen |4 75t ) L 805 1 4 K HLPEBEXT 1L 205

(@)
Eu(PBrBA),phen
44
3444 8

1410

PBrBA

1693
phen

159 852 1739

(b)
Eu(PCBA),phen

750
3397

1415

PCBA

1638
phen

159 8sh 1739

4000 3500 3000 2500 2000 1500 1000
Wavenumber / cm™

500 4000 3500 3000 2500 2000 1500 1000 500

Wavenumber / cm™!

2 Eu(PBrBA);Phen ¥4 73F PBrBA F1 Phen FY£L4M G5 El (a); Eu(PCBA);Phen #4153+ PCBA Fl Phen BYZLAMGTE 5 (b)
Fig.2 Infrared spectra spectra of probe molecules of Eu(PBrBA);Phen, PBrBA and Phen (a); Infrared spectra spectra of
probe molecules of Eu(PCBA);Phen, PCBA and Phen (b)
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Fig.3 SEM images of probe molecules of Eu(PBrBA);phen (a) and Eu(PCBA);phen (b)
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Fig.4  Ultraviolet-visible absorption spectra of probe
molecules of Eu(PBrBA);phen and
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Table 1 Elemental analysis of Eu(PCBA);phen and Eu(PBrBA);phen fluorescent probe

Content / % (w/w)

Fluorescent probe

C H N 0] Eu
Eu(PCBA);phen 49.552(49.855) 2.853(2.868) 3.476(3.492) 12.154(12.251) 19.356(19.623)
Eu(PBrBA);phen 42.31(42.27) 2.492(2.432) 2.983(2.964) 11.432(11.513) 18.012(18.235)

Data in brackets are theoretical values
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Fig.5 Excitation spectra (a) and emission spectra (b) of probe molecules of Eu(PBrBA)sphen and Eu(PCBA);phen
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Fig.6  Emission spectra of temperature sensitive paint of Eu(PBrBA);phen/PMMA (a) and
Eu(PCBA);phen/PMMA (b) at different temperatures
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Table 2 Change rate of fluorescence intensity and the temperature sensitivity of temperature sensitive paints
50~60 C 60~70 C 70~80 C 80~90 C
Sample Change Sensitivity / Change Sensitivity / Change . Change Sensitivity /
Sensitivity
rate / % K rate / % K rate / % rate / % K
Eu(BrBA);phen/PMMA 2.29 0.002 3 2.05 0.002 1 1.85 0.001 9 1.93 0.002 0
Eu(CBA);phen/PMMA 1.19 0.001 9 4.56 0.004 7 39.71 0.050 6 10.70 0.011 9
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