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Rheological and UV protection properties of ultrafine TiO, dispersion
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Abstract Due to non toxicity and high stability, ultrafine titanium dioxide (TiO,) particles are used as
important inorganic UV protective materials in cosmetics. Dispersing Ti0O, powder in liquid medium to form a strong
UV protection and stable dispersion has received great attention in academy.In order to control the dispersion stability,
three kinds of siloxanes with different branched structures were applied as a dispersing agent. The results shown that
when polyglycerol and alkyl branched siloxanes were used as dispersing agents, the viscosity was basically unchanged
with the increase of shear rate, which was expressed as newtonian {luid without obvious flocculation and sedimentation
structure. When the ether and the alkyl branched siloxane were used as dispersing agents, the dispersion exhibited shear
thinning and had a remarkable flocculation structure. The storage modulus of the three dispersions was also
investigated. With the increase of shear stress,the storage modulus of the dispersion prepared by polyglycerol and alkyl
branched modified siloxane dispersant was basically unchanged,indicative of a stable structure.In comparison, when the
dispersant prepared by the polyether and alkyl branch modification at 30Pa, the storage modulus decreased
significantly,indicating that the particles in the system were flocculated and the structure was destroyed. Optical
measurements confirmed that the UV protection performance decreased as the degree of flocculation increased.
Therefore. the polyglycerol and alkyl branch-modified dispersant can highly disperse TiO, .and the obtained dispersion
had no obvious flocculation structure,and had strong ultraviolet protection ability and good storage stability. Through
the rheological parameters of the bridge, the inverse relationship between the flocculation structure of the dispersion and

the UV protection performance was established.
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