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Fig.1 FTIR spectra of rare earth and rare earth/PP shielding

fibers filled with different contents of rare-earth
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Fig.2 DSC thermograms of rare earth/PP shielding fibers filled

with different contents of rare-earth
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Table 1 DSC data of rare earth/PP shielding fibers filled with
different contents of rare-earth

La,03 content,

ol% Tl C AHdI gt Xd%
Pure PP 154.5(8) 161.6(x) 79.5 48.2
23 159.6 65.1 39.5
33 158.7 52.6 31.9
43 158.0 455 276
50 154.3(8) 160.9(a) 39.0 23.7
55 157.9 35.1 21.3
60 159.2 29.7 18.0

Note: AH{ of X.(PP)=100% is 165.0 J/g!**!

Pure PP

Intensity/a.u.

10 15 20 25 30 35 40 45 50
20/(9

B3 4l PP ) X Bk i Bt
Fig.3 XRD pattern of pure PP
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Table 2 XRD date of pure PP
Pure PP Peak positions/(<) Area integral Belonging K X/%

Peak 1 13.4 0.4 Crystal
Peak 2 14.8 8.4 Crystal
Peak 3 16.6 1.3 Crystal
Peak 4 18.4 4.9 Crystal 1.0 81.4
Peak 5 21.1 7.9 Crystal
Peak 6 42.5 24.9 Crystal
Base line - 10.9 Amorphous
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Fig.4 XRD patterns of rare earth/PP shielding fibers filled with

different contents of rare-earth
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Fig.5 TG thermograms of rare earth/PP shielding fibers filled

with different contents of rare-earth
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Table 3 TG data of rare earth/PP shielding fibers filled with
different contents of rare-earth

La,Oscontent, /%  Tsy/C Td C Residue
mass/%

23 348.3 452.1 25

33 375.3 468.0 34

43 384.1 469.0 43

50 373.1 468.9 48

553 390.2 469.0 55

60 386.3 462.0 60
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Fig.6 SEM image of rare earth
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Fig.7 SEM images (a, b) and digital photograph (c) of rare earth/PP shielding fiber filled with 23% La,0O3 rare-earth
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Fig.8 TEM images of rare earth/PP shielding fibers filled with
different contents of rare-earth: (a) 23% La,0s, (b) 33%
La,0s, (c) 50% La,03, and (d) 60% La,03
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Table 4 Lead equivalent data of rare earth/PP shielding
fibers filled with different contents of rare-earth

La,0; Thickness/ Mass of unit Lead equiva- Density/

content, /%  mm area/gcm?  lent/mmPb  g<m?
23 3.0 0.31 0.04 1.03
33 4.0 0.42 0.09 1.05
43 4.0 0.44 0.14 1.11
50 4.3 0.50 0.17 1.16
55 3.0 0.43 0.17 1.43
60 3.0 0.46 0.22 1.53
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Fig.9 Lead equivalents against kVp on X-ray tube of shielding

fiber with 60% content of rare-earth
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Preparation and Properties of X-ray Shielding
Rare Earth/Polypropylene Composite Fibers

Gu Chunyan, Sun Kuan, Zhang Yufang, Jia Qingxiu

(Beijing Institute of Fashion Technology, Beijing 100029, China)

Abstract: Rare earth/Polypropylene (PP) shielding fibers filled with different contents of rare-earth have been prepared by melt spinning.

The fibers were characterized by the Fourier-transformed infrared spectroscopy (FT-IR), differential scanning calorimetry (DSC), X-ray

diffraction spectroscopy (XRD), and scanning electron micrographs (SEM). Short fibers were compression-molded for the test of lead

equivalent. The results show that when the rare earth content is less than 60 wt%, rare earth can be dispersed in the PP matrix with

nano-scale, and X-ray shielding performance of the fibers is enhanced with the increase of content of rare-earth.

Key words: rare earth; X-ray shielding; fiber; lead equivalent
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