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Effect of Surfactant HLB Value on the Dispersion Stability of Carbon Black Paste
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Abstract: The influences of the hydrophilic hydrophobic equilibrium value (HLB) and the amount of surfactant on wettability,
dispersivity and stability of carbon black in color paste were investigated. By means of equivalent wetting contact angle, wetting heat,
constructing the dispersion function and stable function, setting up the ideal model and so on, the paste stability of the color paste were
evaluated. In the meantime, the stability mechanism was analyzed. The results showed that whether added single or complex surfactant,
the HLB value was close to the carbon black HLB that good wetting, dispersing and stabilizing effect can be achieved. The dispersion
stability of using complex surfactant was better than using single surfactant. In addition, adding anionic and nonionic surfactants had a
better dispersion than adding non-ionic and nonionic surfactant. When the amount of surfactant achieved to 5.0wt%, the dispersion
stability of the system was the best. The theories of adsorption layer and binding force can explain the phenomenon of the best addition
and the best HLB value preferably.
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Fig.1 Wetting contact of water on the surface of carbon black particles
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Table 1 Wettability, dispersivity and stability of carbon black

using different disperse medium
Wettability Dispersion Stable

Disperse

medium parameter, R/cm  parameter, Dy/nm~! parameter, S
Water 0.002 0.004 0.41
Water+surfactant 0.012~0.031 0.005~0.031 0.53~0.98
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Fig.7 Model diagram of surfactant adsorption state on carbon black surface
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