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Preparation and properties of temperature sensitive paint based on

Eu(DBM);phen as probe molecule

Siyu LU, Jing SUN*, Yuan WANG, Wensheng YU, Mengfi8UN, Siyuan CUI
(College of Chemistry and Environmental Engineering, Changchun University of Science and Technology, Changchun 130022,
China)

Abstract: Probe molecule Eu(DBMphen was made up of europium oxide {84), dibenzoylmethane (DBM) and
1,10-phenanthroline(phen). The temperature seastaint (TSP) was compounded by the polymerizatiotme probe
molecule, methyl methacrylate (MMA) and the initiatof benzoyl peroxide (BPO). The structure, moipgg,
luminescence property of probe molecule and theésature quenching property of the temperatureitbgnpaint
(TSP) were characterized by infrared spectrometV-vis spectrometer, scanning electron microscomd a
fluorescence spectrometer respectively. The inframgectrum and UV-vis spectra show that Eu and DBNh six
membered rings, and Eu—O coordinate bonds form.n@hecrystals are in sphere-like morphology wittaaerage size
of approximately 100 nm. Fluorescence spectra ptetat the performance of temperature quenchingxezllent,
what's more, TSP sample has different temperatemsisvity in various temperature scope. Partidylannder
excitation of 286 nm, TSP has a highest temperatensitivity between 50 and 60 °C, and the stranfhesrescence
emission reaches a peak (615 nm). It indicatedghatte molecule (Eu(DBMphen) has strong luminescent intensity
and the temperature quenching properties of Eu(GBMIN/PMMA is good.
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1. Introduction

Temperature sensitive paint (TSP) is luminescetynper thin film for measuring surface temperatuigd in
aerodynamic experiments. It is based on thermalinescence quenching process which decreases thauqua
efficiency of the luminescence process, and thusedses the luminescent intensity with increasemperature.
Compared to conventional temperature measurememtitpies, TSP is able to provide noncontact, hegolution and
temperature distribution on aerodynamic sutfateTherefore, experimental aerodynamicists can & ds a powerful
measurement temperature tool to investigate rigisiphl phenomena in complex flows around flightickss.

TSP contains a temperature sensitive luminophoneratfe molecule and polymer mattixThe probe molecule
plays an important role in TSP. The fluorescencaatteristics and temperature sensitivity of th@bprmolecules are
the key to the study of the temperature sensitivitthe TSP. The unique 4f structure of rare eimtis determines their
luminescent properties and has better luminescenagerties when they are combined with some orgigands.
Therefore, rare earth complexes have been wideg irsluminescence field. At present, many work b@sn done on
the selection and properties investigation of terajpee sensitive probes including the complexesewfopium,
ruthenium, platinum, rhodamines and s&38h The matrix should have the following charactérist (1) the matrix
should have non-oxygen permeability to prevent exyguenching; (2) the matrix cannot interact witblgg molecules
to prevent the decrease of probe molecule actif®ythe matrix should have higher stability tovaet cracking and
influence of TSP's performance. The matrix of TSPthe most widely known, such as PMMA, shellac and
styreneeté™®,
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