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Table 1 Formulation of cerium oxide/polyurethane

rigid foam composites

Samples CeO, particle size  Content/% ( Mass fraction)
RPUF — —
CeO1/RPUF 5 pm 16
Ce02/RPUF 1 pm 16
CeO3/RPUF 400 nm 16
2 HRHHM
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(1) Prepolymerization
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(3) Foam reaction
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Fig.1 Synthesis mechanism of polyurethane rigid foam
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Fig.2 FT-IR spectra of CeO,/RPUF composites in the range of 4000 cm™' ~500 cm™'(a) ; TGA curves of CeO,/RPUF

composites(b) ; DTG curves of CeO,/RPUF composites( c) ; Storage modulus curves of CeO,/RPUF composites(d) ;

Tan 6 curves of CeO,/RPUF composites(e) ; XRD patterns of different particle sizes of CeO,( f)
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Table 2 Thermogravimetric analysis data of CeO,/RPUF composites with different sizes of CeO,

Different size of CeO,/% W,/ % W,/ % W3/ %
e/ C Tomar”C
( Mass fraction) (Mass fraction) (Mass fraction) (Mass fraction)
0 350 420 40.8 85.8 98.2
5 pm 323 393 27.2 65.0 83.2
1 pm 328 398 28.0 64.5 80. 4
400 nm 291 403 9.3 57.8 79.3

Notes: 7'}, and T, are the maximum decomposition temperature in the first and second stage; W, and W, are the mass loss fraction in the first and

second stage; W; is the total mass loss fraction.
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Fig. 3

SEM images of RPUF samples(a, e) ; SEM images of CeO1/RPUF samples(b, f) ;

SEM images of CeO2/RPUF samples(c, g); SEM images of CeO3/RPUF samples(d, h)

B 4 #& RPUF(a),.CeO1/RPUF(b),CeO2/RPUF(c) .
CeO3/RPUF (d) &S #HE X HEBRIEE
Fig. 4 High-resolution X-ray microscopy images of
samples RPUF (a), CeO1/RPUF (b),
CeO2/RPUF (c), CeO3/RPUF (d)
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Fig.5 Stress-strain image of CeOQ,/RPUF composites
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Table 3 Mechanical and polishing properties analysis data of CeO,/RPUF composites

Density/ Shore/ Tensile strength/ Abrasion/cm® Porosity/
Samples
(kg - m™) A MPa (1.61 km) ™" %

RPUF 0.37 78 1.01 0.57 66.3
CeO1/RPUF 0.42 80 3.89 1.72 55.0
CeO2/RPUF 0.46 82 5.77 1. 86 51.2
CeO3/RPUF 0. 46 82 6. 96 1. 80 48.7
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Synthesis and Characterization of Cerium Oxide/Polyurethane Rigid Foam Composites

SU Li-wei', CHEN Chuan-dong®, WANG Zhe', SU Tian-yu', PAN Gao-fei'*

(1. School of Materials Science and Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. Baotou Research Institute of Rare Earths, Baotou 014030, China)

Abstract; Polyurethane rigid foam was prepared by prepolymerization method, and composited with CeO, of different par-
ticle sizes to prepare cerium oxide/polyurethane rigid foam composites, and the influence of CeO, particle size on the proper-
ties of CeO,-based polyurethane rigid foam composites was investigated. When the mass fraction of cerium oxide in polyure-
thane rigid foam was 16% , the thermal stability and hardness of the composites showed an increasing trend with the decrease
of cerium oxide particle size. The cerium oxide nanomodified polyurethane showed enhanced wear resistance and a porosity of
48.7%. To evaluate the application performance of the composite materials, they were applied in the polishing process of liquid
crystal glass a machine test was conducted using a 1 pm cerium oxide polishing slurry. The results showed that the polyure-
thane rigid foam composite containing 5 pm cerium oxide achieved the highest polishing efficiency, but was prone to causing
surface scratches. In contrast, the composite with 1 pm cerium oxide exhibited moderate polishing efficiency and yielded an
approximate pass rate of 80%.

Key words : polyurethane ; rigid foams; nano-cerium oxide; prepolymerization; composites





