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Preparation and properties of thermal expandable polymer microspheres

and microspheres filled polyurethane polishing pads

Zhou Xiang'?, Yu Dayang!, Bao Yongzhong'*
1. College of Chemical and Biological Engineering, Zhejiang University, Hangzhou, 310027
2. Quzhou Division, Polytechnic Institute of Zhejiang University, Quzhou, 324000
Abstract: To prepare thermal expandable polymer microspheres (TEPMs) with excellent foaming properties

and and polyurethane polishing pads with uniform pore size, TEPMs were prepared by suspension
polymerization using vinylidene chloride, acrylonitrile, and methyl methacrylate as monomers, ethylene glycol
dimethacrylate as crosslinking agent, isopentane as foaming agent, and nano silica as dispersant, and used for
polyurethane foaming. Effects of dispersant and crosslinking agent dosage on microsphere particles and
expansion characteristics were investigated, and TEPMs were selected for polyurethane foaming. The foaming
behavior and performance of TEPMs in polyurethane curing system were studied. The results showed that
when the dosage of dispersant was 7.5wt%, the initial foaming temperature, shrinkage temperature, and
expansion ratio of the microspheres were the highest. Excessive crosslinking led to shell indentation, decreased
foaming agent encapsulation, and excessive high-temperature modulus suppressed expansion. The preferred
microspheres had an expansion ratio of 86.3, and when the dosage did not exceed 8wt%, a polyurethane

grinding pad with uniform foam pores and good mechanical properties could be obtained.

Keywords: thermal expandable polymer microspheres; suspension polymerization; dispersant; crosslinking;

polyurethane polishing pad
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Table 1 Effect of dispersant types and dosage on characteristics of TEPMs

Weight
Particle size Ts Tmax
Sample percent of silica Span Er (%) E:
. (nm) (°C) (°C)
dispersant
C-2.5 2.5 16.57 1.43 18.3 88.6 113.1 223
C-45 4.5 11.51 1.93 16.5 87.6 114.5 46.7
C-75 7.5 5.74 1.70 19.9 90.9 124.2 86.3
C-10.5 10.5 7.04 1.87 26.7 89.6 115.7 50.1
C-12.5 12.5 8.33 1.87 21.6 88.6 113.5 27.5

Smum 26,01k SE{UL) 5.00pm Regulus 3 1%3.5 SE{UL) 10.0pm

P 1SRRI 7 B3R & R SRR A SEMUE
Fig.1 SEM micrographs of TEPMs prepared by using nano-silicon dioxide dispersant
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Fig.2 Expansion performance of TEMPs prepared at
different silica usage
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Fig.3 TGA curves of TEPMs prepared at different silica usage
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Table 2 Effect of EGDMA dosage on characteristics of TEPMs

EGDMA Particle size Ts Tmax
Sample Span ER (%) Seet (%) E:
(Wt%) (pm) (°C) )
C12.5-0.1 0.1 7.0 1.94 21.6 23.8 86.6 113.5 27.5
C12.5-0.2 0.2 7.4 1.85 15.4 51.2 88.1 116.1 15.3
C12.5-0.4 0.4 8.8 1.92 11.7 79.0 88.4 119.7 6.1

EGDMAZZ I F &0 A I HT 5 BRI S s 4. SPR.
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Fig.4 Effect shell copoly

mer fq on TEPMs morphologies
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Fig.5 Effect of shell copolymer f,.; on the expansion performance of TEPMs in air
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Fig.6 TGA curves of TEPMs with different f,.; of shell copolymer
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Fig.7 Variations of G’ (a), G'' (b), and tand (c) with temperature at 1hz, 1% for shell polymer of TEPMs with different f.;
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