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Abstract: The dielectric properties of semi—IPN poly (phenylene oxide) (PPO) blend/BaTiO3(BT) com—
posites are investigated. The composites are fabricated via melt—mixing of crosslinker and peroxide in
precursor PPO composite obtained by precipitating the suspension consisted of PPO, BT and toluene
into methylethyl ketone, poor solvent of PPO. The permittivity of the precursor PPO composites shows
higher value than that of integral—blended PPO composites by extruder and coincides with the theoretical
value calculated by logarithmic rule of mixture. The blend of PPO and cross—linked triallyl isocyanurate
is most effective for lowering the permittivity and loss tangent owing to the suppression of the
orientation polarization of matrix. In contrast, 4,4'— (1,3—phenylene diisopropylidene) bisaniline, which
has amine unit in its structure, increases the permittivity as well as loss tangent of the composite, but
it has the ability to densify the matrix resin and the interfacial adhesion between the matrix and filler
to improves flexural strength and modulus.

Keywords: semi—interpenetrating polymer network, poly (phenylene oxide) blend, BaTiOs, dielectric

properties, cross—linker, polarization.
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M. 2 Aol AME AATES] F2E Table 1] VER)
ek, 7GR ZA] D7Iad 54191 poly (phenylene oxide) (M=
45000, GE Plastics, USA, ©]a} PPO)E AF£31919™, semi—IPN
TEE ZEE SP] 3 7l Z+= triallyl isocyanurate (Degussa,
German, ©]3} TAIC), 2,2—bis (4—cyanatophenyl) propane (Tokyo
Chemical Co., Japan, ©]3} CPP), 121 4,4'— (1,3—phenylene
diisopropylidene) bisaniline (Sigma Aldrich, USA, ©13} Bisaniline)
9] 3 FHE A3tk 7AAIRE= di—tert butyl peroxide NOF

Table 1. Raw Materials Used in This Study
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Figure 1. DSC results of (a) the blends of PPO and cross—
linkers; (b) the reaction of several cross—linkers with peroxide.
For comparison, the case of CPP/Bisaniline mixture without

peroxide is shown in (b).
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Figure 2. The variation of (a) storage and loss moduli; (b) viscosity
of PPO blends with crosslinking reaction time at 300 C.
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Figure 3. (a) Real permittivity; (b) loss tangent of precursor PPO
composites with BT content as a function of frequency.
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Figure 4. Comparison of the permittivity of precursor PPO
composites with theoretical values calculated by logarithmic
rule of mixture at 1 GHz. Integral—blended PPO composites
are also compared together.
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Figure 5. Dielectric properties of semi—IPN PPO/TAIC com—
posites with BT content as a function of frequency.
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Figure 6. Comparison of dielectric properties of semi—IPN PPO
composites filled with 40 vol% of BT at 1 GHz.
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