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ABSTRACT : In this work, Fe;O4 (magnetite), conductive filler was prepared from FeCl, - 4H:0, (CHz)sN4
(hexamethylene tetramine), and NaNO», followed by mixing with crystallizable chloroprene rubber(CR).
The influence of conductive filler content on the properties of the conductive composite was studied and
temperature dependence of the electrical conductivity (¢ ) was also investigated. It is found that the
percolation threshold concept holds true for the conductive particle-filled composite where @ indicates a
nearly sharp increase when the fraction of magnetite in the mixture exceeds 27%. The temperature dependence
of ¢ is thermally activated blelow or at the P.. Magnetite acts as reinforcement and conductive filler
for CR rubber. Moreover, it is shown that the composite with magnetite of 50 phr gives the most significant
mechanical properties for tensile strength and elongation at break, which is due to the formation of optimum
physical interlock and crosslinking. The results of 100%, 200%, and 300% moduli suggest that the moduli
are related with reinforcement effect of magnetite and viscosity of the blend.

Keywords : electrical conductivity; crystallizable chloroprene rubber; percolation threshold (P,);
retnforcement effect.
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Table 1. Magnetite-filled composite formulation

Ingredients (phr)*
CR (DENKA S-40) 100
Magnesium oxide 4
Zinc oxide 5
Stearic acid 0.5
Diethylenethiourea 0.35

Magnetite Variable (30~60)

Note: “Parts per hundred parts of rubber by weight
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Figure 1. Torque curves as a function of processing
time for OM-CR, 30M-CR, 40M-CR, 50M-CM, and
60M-CR composites.
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Figure 2. SEM photomicropraphs of the fracture surface of (A) 30M-CR, (B) 40M-CR, (C) 50M-CM, and (D) 60M-CR

composite films (2500 X).
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Figure 3. Electrical conductivity of CR/FesO4 com-
posite as a function of the FesO4 concentration at 303K.
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Figure 4. The temperature dependence of electrical
conductivity of CR/Fe;O4 composite. )
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Figure 5. Tension at rupture and elongation at break
variation CR/Fe;04 composite as a function of Fe;O4
concentration.
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Figure 6. Young modulus variation of CR/Fe3O4 com-
posite as a function of FesOs4 concentration.
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