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Preparation and Properties of Luminescent Fibers With Thermochromic Function

SHI Muyang, JIN Yang, GE Mingqiao
(1. College of Textile Science and Engineering, Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University,
Wauxi 214122, Jiangsu, China)

Abstract: Luminescent fiber with a red thermochromic pigment was prepared via wet spinning. The effects of micro-morphology,
phase structure, thermal stability, mechanical property, thermochromism and pigment doping on the reflectivity and luminescent
properties of the fiber were investigated. The results show that the spinning process and the addition of pigments do not change the
phase structure of rare-earth element luminescent materials in the composite fiber. The fiber is basically stable below 200 C. The
fiber has good mechanical properties. The doping amount of pigment is negatively correlated to the reflectivity of fiber. Under the
standard light source, the fiber is red and white at 25 C and 45 ‘C, respectively. Under the ultraviolet-visible light source excitation,
the fibers exhibit red and yellow-green color at 25 ‘C and 45 C in the dark, respectively. , The fiber with the pigment addition of
8% has good luminescent property and discoloration effect.
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Table 1 Mass rations of rare-earth luminescent materials
and RTP in the spinning solution

Rare-earth luminescent materials

Red thermochromic

Sample No. ) SrALO4: (Eu™',  Y,0,S: (Eu*",
pigment 34 X —

Dy™) Mg™, Ti")

S1 3 4 6

S2 5 4 6

S3 8 4 6

S4 10 4 6

S5 12 4 6

1.3 H@REE

fEH SU1510 B4 H ¥ AR 2 BT RE i R
MR E R SV, B E 2R f# ] AXS D2
PHASER 2 X SR ATHHACINRE 5 1 X S 267 5 1%
(X WER Cu-K, HH2L, EHIEN 40 kV, EFHEAN
40mA, FHFETEEY 10°~70°, FHHE#E AN 4 (°)/min).
8 F TA Q200 F1 Q500 24 43 M7 i (1 AR P (FHilR:
RN 10 'C/min). i EZ-LX B H 7 HL4F4E5E /)
ACIRARE S 25 M BRI R K N 20 mm, S i
N5 mm/min, 15 IR 8 IER 20 AR S 1R
YJ{H). f#H] Datacolor SF600 7Y fipd ] £ g (2
TRFE i 1 S SR i 28 A0 K/S {8 . i Edinburgh FS5
T S B A 23 BT A (00 R S 3 (RUT 1B N Bk
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(a) SEM photograph of the SAO

(e) SEM photograph of the RTP
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(f) Size distribution of Fig. 3(e)
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Fig. 2 SEM images, EDS spectra and size distribution of the SrAl,0,: Eu*", Dy*" (SAO), Y,0,S: Eu**, Mg**, Ti*" (YOS) and red

thermochromic pigment (RTP)
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(a) SEM photograph of the pure PAN fiber (b) Sectional photograph of Fig. 4(a)

(c) SEM photograph of the sample S3 (d) Sectional photograph of Fig. 4(c)

Al

(e) Mapping images of dotted frame in Fig. 4(d) (f) Mapping images of Fig. 4(e)

3 2l PAN ZF4ERIFE R S3 (1) SEM B H & Mapping B
Fig. 3 SEM and Mapping images of the pure PAN fiber and sample S3
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Fig. 4 XRD patterns of all samples
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Table 2 Lattice parameters

of rare-earth luminescent materials

Lattice structure Grain size
Luminescent materials
Crystal system Bravais lattice Space group a/nm b/nm c¢/nm
SrALO;: (Eu*’, Dy*") Monoclinic Simple P2/m(10) 8.4424 8.822 5.1607
Y,0,S: (Eu*", Mg, Ti*) Hexagonal Simple P-3m1(164) 3.784 3.784 6.589
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Fig. 5 TGA, DTG and DSC curves of all samples
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(c) Fibers in water at 25 C
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Fig. 10 Thermosensitive discoloration phenomenon and discoloration mechanism diagram of fiber
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