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ABSTRACT
The field of coatings technology has utilized many forms of fumed silica in the last 70 years.
Due to highly adaptable surfaces and structure, numerous grades have been developed over the
decades to provide functional solutions to many coatings problems. Successful use of technology
is contingent on adequate dispersion, which often requires some type of milling technology.
Now, an innovative downstream process breakthrough has created an easy-to-disperse fumed
silica design on an experimental scale to enable formulators to use technology without the need
for high intensity milling.
Historically, there are many tailor made designs which resulted from fumed silica’s adaptable
character. These tailor made designs create performance attributes including: rheological flow
control, suspension, reinforcement, scratch resistance using standard high speed dispersion
which replaces more intense bead milling to achieve high efficiency.
This paper will compare performance using both forms of dispersion; standard high speed
dissolver type compared to bead-mill type to demonstrate the easy-to-disperse innovation.

PAPER
Increasing customer focus to improve process efficiency has driven raw material innovation to
reduce the complexity of the dispersion process. Using a bead mill to create the perfect dispersion is the most technically challenging and time-consuming processing step in manufacturing
paints and coatings. To overcome this, raw materials manufacturers offer dispersions, preparations, and pastes in which the dispersion of insoluble solids (silica, pigments, fillers, etc.) has been
optimized. Dispersions such as these, however, may also contain undefined quantities of solvents,
water, binders, or additives. While formulators have no control over this, the effects of these
components can have a significant influence to finished coating system.
It would be far simpler if manufacturers could use typical high speed dispersion to process the
solid raw materials for the coating. Unfortunately, the particle sizes that can be achieved by
dispersing materials under typical dissolver type dispersion conditions are routinely significantly
above the maximum particle size accepted for use in paint and coating products.
Thanks to an innovation in the production process of fumed silica by Evonik Resource Efficiency
GmbH, standard fumed silica technology routinely used by the coatings industry can now
undergo wetting and dispersion-processes in a single high speed dispersion step. Where
previously, it had to be carried out in two separate steps (dissolver, bead mill).
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The challenge involved is not a trivial one. The formation of aggregates and agglomerates is an
essential component of the flame hydrolysis process used for producing fumed silica – without
them, fumed silica would not have its characteristic structure or, consequently, its effects. The
resulting particle spectrum extends beyond 200 µm. However, to achieve favorable optical and
application characteristics, manufacturers aim for aggregate sizes of < 10 µm.
The feasibility of the idea had already been confirmed 2 years ago when a laboratory-scale
setup produced the first product samples, which were named “easy-to-disperse” (or “E2D” for
short), a term that describes the unique properties of these products (i.e., readily dispersible
in a dissolver). A pilot plant constructed and commissioned at the Hanau site this year has now
generated the first pilot-scale product samples.
The experimental program began with VP DDS (VP RS 92), an E2D version of DDS grade
(AEROSIL® R 972). Measurements of the particle size distribution revealed the critical difference: whereas the particle spectrum of the standard version of DDS was split into a bimodal
curve, the new process yielded a unimodal distribution shifted far to the smaller size range.
The elimination of coarse particles would allow paints and coatings manufacturers to avoid
milling processes involving high shear forces (bead milling, for example).
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ure 2
Figure 2: Particle size distribution of VP DDS
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Figure 4: Rheological properties
of VP DDS
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The customer is not released
from the obligation to conduct
careful inspection and testing
of incoming goods. Performance of the product described
herein should be verified by
testing, which should be
carried out only by qualified
experts in the sole responsibility of a customer. Reference to
trade names used by other
companies is neither a recommendation, nor does it imply
that similar products could not
be used.
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INDUSTRIES AG
or one of its subsidiary
companies and are written in
capital letters.
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Netherlands BV
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3502 GD Utrecht
Netherlands
Phone +31-30-2857100
apcse@evonik.com
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This information and all further
technical advice are based on
our present knowledge and
experience. However, it
implies no liability or other
legal responsibility on our part,
including with regard to existing third party intellectual
property rights, especially
patent rights. In particular, no
warranty, whether express or
implied, or guarantee of product properties in the legal
sense is intended or implied.
We reserve the right to make
any changes according to technological progress or further
developments.

