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Mechanism of oxidation of carbon black
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Fig.2 XPS spectra of modified carbon black N-110 at different times
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Table 1  Element content on different carbon black surfaces
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Table 2 Filtration rate of aqueous dispersions

of different carbon black samples
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Fig.3 Water dispersion of different modified carbon black samples
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Table 3 Absorbance of N-110 and N-539 before

and after modification
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Fig.4 Aqueous dispersions of different carbon black samples

after being kept undisturbed for different times
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Fig.5 Effect of content of APS on particle

size and pH value
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Study of surface oxidation of carbon black
and its water dispersion

HAN Zhen LIU LianYing YANG WanTai

(College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract; A simple and environmentally friendly method for the oxidization of carbon black in water, using ammo-
nium persulfate ( APS) as an oxidant, has been proposed. The parameters affecting the dispersity and stability of
carbon black samples were studied systematically. The functional groups present on the surface of carbon black
samples were characterized by X-ray photoelectron spectroscopy ( XPS) and pH value measurement. The dispersity
was examined by determining the degree of retention of carbon black on filter paper and the stability was examined
by measuring the absorbance of the decantate after separation by centrifugation. Furthermore, the particle size of
oxidized carbon black was measured with a laser light scattering system and the morphology of the particles was ob-
served by transmission electron microscopy ( TEM). The results indicated that the optimum oxidation conditions are
an APS content of 0.018% , an oxidation temperature of 30 °C and an oxidation time of 20 h; under these condi-
tions, the modal particle size of the carbon black decreased from 315.6 nm to 146. 8 nm.

Key words: carbon black; surface oxidation modification; dispersity; stability



