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Abstract: The conductive polymer composites have attracted considerable attention in the field of industry due to their
electrical properties. To understand electrical properties of the composites, their volume specific resistance was measured.
Electrical conductivity results showed percolation phenomena. Percolation theories are frequently applied to describe the
insulator-to-conductor transitions in the composites composed of conductive filler and insulating matrix. It was found that
percolation threshold strongly depends on the aspect ratio of filler particles. The critical concentration of percolation
formed is defined as the percolation threshold. The purpose of this study was to examine electrical properties of the resins
filled with zinc. The sample was prepared using vehicle such as epoxy resin replenished with zinc powder, and the eval-
uation on their practical use was performed in order to apply them to electric and electronic industry as well as general
field. The volume specific resistance of epoxy resin composites was 8.8x10°~4.4x10° Q-cm when using zinc powder.
Weight loss of the conductive composites took place at 400~470 °C.
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Table 1. Materials of Conductive Composites Matrix

Epoxy resin Curing agent Viscosity improver Deforming agent Solvent
Equivalent 450~500 - - - -
Solvent content 30% 30% - - -
Product YD-011X70 G-5022X70 sp-1000 byk-320 Xylene
Manufacture company Kukdo Chem. Kukdo Chem. Koeisha BYK-Chemie Dongyang Chem.

Figure 1. Microstructure of conductive zinc powder.
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Table 2. Formulation of Zinc/Epoxy Composites (unit: g)

Sample Epoxy resin Hardener Viscosity improver Deformer Diluent Zinc
50 wt% composite 24.99 10.01 1.5 0.1 15 35.0
55 wt% composite 24.99 10.01 1.5 0.1 15 42.8
60 wt% composite 24.99 10.01 1.5 0.1 15 52.5
65 wt% composite 24.99 10.01 1.5 0.1 15 65.0
70 wt% composite 24.99 10.01 1.5 0.1 15 81.7
75 wt% composite 24.99 10.01 1.5 0.1 15 105.0
76 wt% composite 24.99 10.01 1.5 0.1 15 110.8
78 wt% composite 24.99 10.01 1.5 0.1 15 124.1
80 wt% composite 24.99 10.01 1.5 0.1 15 140.0
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Figure 2. Flow diagram for experimental procedure.
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Figure 4. SEM images of fractured surface of the zinc/epoxy com-
posites, content of nickel powder: (a) 65 wt%; (b) 70 wt%; (c)
74 wt%; (d) 78 wt%; (e) 80 wt%.
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Figure 7. TGA thermograms of zinc/epoxy composites.
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