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PBT matrix composites with elastomer-modified nano-SiQ, particles
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Abstract; Nano-SiO, was firstly modified by coating with ethylene — methyl acrylate — glycidyl methacrylate (E —
MA - GMA) elastomer through the direct solvent process, and the dispersion of nano-SiO, in PBT and the effects of
modified nano- SiO, on the properties of PBT were investigated. FTIR, TEM and SEM results indicate that the
epoxy group of E—=MA —GMA can react with the hydroxyl groups of the silica surface to destroy the aggregation of
SiO, and reduce the interactions between the nano-SiO, particles; SEM results show that the mass ratios of 10% ~
20% E - MA - GMA can improve the dispersion of nano-SiO, in PBT and the interfacial adhesion between the two
phases, and thus the flexural properties and tensile strength of nano - SiO,/PBT composite are increased. The
incorporation of E = MA - GMA modified SiO, particles increases the tensile strength, flexural strength and flexural
modulus by 9%, 14% and 20% higher than those of pure PBT respectively.
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Table 1 Sample identification and composition

Mass ratio of

Sample Compositions
Si0; : E-MA - GMA
PBTNE-0 PBT+2% pure-SiO, 10: 0
PBTNE-1  PBT+2% modified- SiO» 10:1
PBINE-2  PBT+2% modified-SiO; 102
PBTNE - 3 PBT+2% modified- SiO, 10:3

W R MM B 9k SiO, K E - MA - GMA 8k
TR AL B BCPE A 4K S1O, K 2K 43 51 4 80T DU &R & J
v, AR B BE AT E B B B (TEM, H AR
JEOL1200) W52,

ML A R 2% rh U T T U 30 7 1) B A
W, Wi4r . ZEHA B ES (SEM, HA JSM - 5600LV)
W% Si0, /PBT JE5 .

PR # ASTM D638 bRl #EAT . i 2 i
10 mm/min; 25 flj i & # ASTM D790 — 99 #t47,
TEH e MR AL (H10KL Tinius Olsen) Eilli®. &
YRR S 25 0 5 SRR A% .
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& E-MA - GMA &4 et PEgh ok SO, 0otk
TE 2960~2850 cm ' Ab Y B4 AT C—H J 14 455 47
i (R o . XA g8k Sio, (il by, stk
JG 9K SiO, 1F 3445 cm ™ Ab—OH {1 45 3% 51 06 41

Transmittance /a.u.

a E-MA-GMA
b Pure-SiO,
¢ SiO,-(E-MA-GMA)

2000 3000 2000 1000 0
Wavenumbers / cm-!
E1 E-MA-GMA, RLFGK SIO, Fld 5
2k SiO, 19 FTIR i 2
Fig. 1 FTIR spectra of E-MA - GMA, unmodified

nano-Si0; and modified nano-SiO,
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(a) Pure SiO,

(b) Modified nano-SiO,
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Fig. 2 TEM images of pure SiO; and modified

nano-Si0O; in tetracholoroethane
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Fig. 3 Schematic of reaction mechanism and structure of the

SiO; modified by E -~ MA - GMA
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(c) PBTNE-2

(d) PBTNE-3

K 4 4§ SiO,/PBT #1 SiO; —(E - MA - GMA) /PBT & & %k IE 55
Fig. 4 SEM morphologies of pure SiO;/PBT and SiO; —(E - MA - GMA) /PBT with different SiO; : E - MA - GMA mass ratios
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Fig. 5 Effects of the E— MA - GMA content on the mechanical properties of SiO,/PBT composites
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