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Abstract: The RSA (Response Surface Analysis) was used to simulate some properties of
PVC-carbon black composite with Ti coupling agent. It was found that the electrical
resistivity of the composite increased and the glass transition temperature of the com-
posite decreased as the amount of coupling agent increased. A maximum tensile strength
of the composite was detected at 0.5 phr coupling agent content. Rapid decreases in the
dielectric constant and in the dielectric loss of the composite were observed between 10*
Hz and 105 Hz. Therefore, the results confirmed us that the RSA is thought to be
reasonabe to simulate some properties of composite systems.
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Table 1. Typical Properties of EC Carbon Black

Ketjenblack EC

Properties
furnace Black

Surface Area

BET(N.), m?/g 1,000
Particle Size, A 300
Pore Volume

(DBP) cc/100g 340
Volatile, percent 1.0
pH 9.5
Structure High

Graphite planes
shared with neig-
boring particles

Za|o| 497 A 635 19854 129

Fig. 1. Electron micrograph of EC carbon black
(X 96, 000).
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Table 2. Composition of Sample, in Parts by Weight
Sample Number 1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16
PVC 100 100 100 100 100 100 100 100 109 100 100 100 100 100 100 100
Carbon Black - 5 5 5 7 7 7 10 10 10 15 15 20 20 20 30
Coupling Agent ~ - 05 10 - 05 1.0 - 05 1.0 05 10 - 05 10 -
Pb- Stearate 1.0 10 10 10 10 10 10 10 10 10 10 10 10 1.0 1.0 1.0
Ba - Stearate 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05 0.5
Lead Oxide Sulfate - 15 15 15 15 15 15 - - ~ - - - - - 15
Hydrate
Carbon Black - 46 46 46 6.4 63 6.3 9.0 89 8.8 12.8 12.8 16.5 16.4 16.3 22.6

Weight Fraction
(%)

Density (g/cc)

Carbon Black
Volume Fraction
%)

1.38 1.400 1.400 1.400 1.407 1.406 1.406 1.418 1.417 1.417 1.434 1. 434 1,449 1.449 1,448 1.475

- 3.58 3.58 3.58 5.00 4.92 4.92 7.09 7.01 6.93 10.20 10.20 13.28 13.20 13.11 18.52
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Fig. 2. Electron micrograph of carbon black in a
matrix of PVC (10 phr Ketjen Black,
X 20, 000).

Fig. 3. Electron micrograph of carbon black in a
matrix of PVC (30 phr Ketjen Black,
X 20, 000).
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Fig. 6. Surface resistivity versus carbon black
content (A : coupling agent 0 phr, B Icou-
pling agent 0.5 phr, C : coupling agent 1.0
phr).
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