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Preparation and performance of PET composite membrane with fluorescence
indication function in high humidity environment

XI Peng, CHU Junguang
(School of Material Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract: In order to prepare a film that can continuously emit light in a high humidity and fogging environment, a new rare
earth luminescent complex with excellent hydrophobic function and PMMA was uniformly dispersed to make a
coating solution based on PET film, and PET-PMMA luminescent composite film was prepared by coating wiping
film technology, which was tested and characterized. The results of fluorescence spectrophotometer and confocal
microscopy test show that the PET light—emitting film prepared when the luminescent material accounts for 1.50%
of the mass fraction of polymer PMMA has good surface uniformity and the best fluorescence performance, and
the fluorescence intensity can reach 9 979 a.u. PET-PMMA luminescent composite films can show the character-
istic fluorescence emission peaks of Eu’* in the starting light material at different excitation wavelengths. At the
same time, the optimal ultraviolet excitation wavelength of the luminescent composite film was 350 nm, and the
luminescent composite film has good color purity at the optimal excitation wavelength. By comparing the fluores-
cence intensity values of the luminescent composite film immersed in aqueous solution for one week , it was found
that the fluorescence intensity loss of the sample was only 5% under the premise that the fluorescence loss of the
material was only 1.50%. This shows that the disadvantages of the prepared luminescent composite film being
easily quenched when exposed to water have been greatly improved, which provides an important basis for the
long—term stable fluorescence indication function of PET agricultural film in humid and foggy environment.
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different polymers

WHETUE  Eu(TTA)—tpy-mim,

}A \‘7‘?%| '/\ W =) P
REY HER R DE% BRI
PET HFIP 8 !
PMMA HFIP 12 1
DMAC/Acetone
CA 16 !
(mmb\(‘/mmmm =4: 1)
DMF/Acetone
PVDF 12 !
(mmb\(‘/mmmm =7: 3)
PAN DMF 10 1
PVA H,0 8 !

FRHL0.252 ¢ PMMA, FFHESHAE 3 mL /ST N
BE(HFIP) A, 330 N #4050+ 24 h, B il sl ot i 53 450
H12% 3508 R IR . BES INAAX TR A
YT 3 8O 1% 0 K OEA R, FREEBEFE 2 he ¥4 PET
FERFE R TCK < 75 1 kT 0 Je FH 328 A Jise e 1 52 7
FEERE G b YRR | mL 9 R GTR R,
2 55 °C, FRIR G HIY SR BEAE PET JLAR
T FRARZR RS  HILBCETE 55 CRYS UL
P INELLBE 3 h 595 PET ZGE A, H& R
mE 3 frs.

R a7

Y s
'}.'.. « P

-

\
3 PET RtfRHI&ERIE

Fig.3 Schematic diagram of preparation process of

PET luminous film
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Fig.4 Fluorescence spectra of PET luminescent composi-

te films prepared from different polymer solutions
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Fig.5 Fluorescence spectra of PET-PMMA luminescent

composite films prepared by PMMA coating
solutions at different concentrations
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Fig.6 Fluorescence spectra of PET-PMMA luminescent

films prepared with different luminescent coating

solution concentrations
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Fig.7 True—color confocal microscope photographs of PET—
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PMMA luminescent composite films prepared from

different concentrations of luminescent materials
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Fig. 9 Fluorescence spectra of PET-PMMA luminescent
composite film excited by different UV wavelengths
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Fig.11 Chromaticity diagram of CIE color coordinates

of PET-PMMA luminescent composite film

and physical diagram under ultraviolet light
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