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The block-co-polymer type thermosetting polysiloxane coordinated with metal oxide was synthesized to investigate the effect
of metal oxide on the dispersity of meta powder in the polysiloxane/meta composite material. The meta powder in the poly-
siloxane/metal composite materials is better dispersed with meta oxide complex polysiloxane than the case without meta
oxide. To understand the effect of quantities of metd oxide on the polysiloxane chain, the various polysiloxanes with different
ratios of block unit were synthesized. Electrical conductivity was interpreted by percolation threshold theory to understand
the dispersity of dense composite. The behavior of conductivity was in good agreement with theoretica value. The critica
vaue was decreased as the quantities of metal oxide are increased. As a result, as the metal oxide increased on the polymer
chain, the dispersity of metal filler was increased.
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2.1. Structure and Characteristic Parameters of the Conductive
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2.2. Electrical Conductivity of the Composite
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Figure 1. Structure of the modified polysiloxane used in this study.
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Table 1. Block Unit Contents in HPMDMS According to Reactant
Mole Ratio

- —

(D4:'\I;I:1)'\I"2Hr:aDnj1)MeVi) DMA ratio (Dlzi“\”/e’”:gjt“l”gv‘)
PMDMS-1 1:1:1 33% 0.2581
PMDMS-2 1:2:1 50% 0.443
PMDMS-3 1:3:1 60% 0.732
*|.V : Integration value on 'H-NMR
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Figure 2. "H-NMR spectra of synthesized polysiloxane : (A) PMDMS-1,
(B) PMDMS-2, and (C) PMDMS3.
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Figure 3. X-ray dement maps showing the distribution of copper
(bright areg) of dilute composite : (8) PMDMS-1 : Cu (b) PMDMS-1
/CuO : Cu (c) PMDMS-2/CuO : Cu and (d) PMDMS-3/CuO : Cu.
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Figure 4. Schematic diagran of copper particle aggregation with
copper oxide on the polysiloxane.
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Figure 5. SEM images of each polysiloxane/Cu composite : (a)
PMDMS-1 : Cu, (b) PMDMS-2/CuO : Cu (c) PMDMS-2/CuO : Cu
and (d) PMDMS-3/CuO : Cu.
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Figure 6. The concentration dependence of the composite eectrica
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line represent the calculation according to Eq. 5.
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Table 2. The Parameters Characterizing the Electrical Conductivity of
Composite

Composite @c Oc logom F
PMDMS-1 Cu 02077 5431 x 107 21 0.64
PMDMS1 CuO:Cu 02156 596 x 107 21 0.64
PMDMS2 CuO:Cu 01753  1.32 x 107 21 0.64
PMDMS3 CuO:Cu 01442 12 x 107 21 0.64
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