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Whereas the fumed silica and fumed aluminum oxide, such as AEROSIL® 200, AEROSIL® 
R 812 and AEROXIDE® Alu C, are known to be exceptionally suitable for improving 
the desired properties of powder coatings, the present study shows that the newest 
developments – AEROXIDE® Alu C 805 and AEROXIDE® Alu 130 – off er even more 
advantages for the studied systems, such as in their fl ow behavior, transfer rate, or 
Faraday cage eff ect.

New Studies of AEROSIL® and AEROXIDE® in Powder Coatings
Although the powder coating industry has already made extensive use of hydrophilic and 
hydrophobic fumed silica (AEROSIL®) and hydrophilic aluminum oxides (AEROXIDE®), 
Evonik Degussa GmbH has developed new fumed oxides that can substantially improve 
the properties of powder coatings. This article provides an overview of the properties of 
fumed oxides in polyester-based powder coatings, making a distinction between a con-
ventional (d50 = 31.0 µm, additive concentration: 0.3 wt.%) and a fi ne (d50 = 21.5 µm, 
additive concentration: 0.5 wt.%) powder coating. The additives were admixed in an 
ACM classifi er mill. 

Corona Application
In conventional and fi ne powder coatings alike, AEROXIDE® Alu C 805 exhibited its 
largest positive infl uence on the angle of repose. With respect to this property, the 
newly developed AEROXIDE® Alu 130 turned out to be the second-best product for 
both particle sizes. When fumed silicas were used, AEROSIL® R 812 and AEROSIL® 
200 improved fl owability to a much greater extent than all other tested fumed silica. 

The test of the fl uidization behavior, which was performed using a bed expansion 
test is depicted in Figures 1 and 2. The diagrams show the air fl ow velocity needed 
to produce a 20 % fl uidization. The air fl ow velocity of the control sample, without 
fumed silicas and aluminum oxides, was constant above 1 cm / s. In the fl uidization 
test, all fumed silicas and aluminum oxides tested led to substantial improvement in 
the fl owability of the powder coating.

For the fi ne powder coating, the aluminum oxides proved to be more eff ective in 
comparison to the silicas, AEROXIDE® Alu C 805 and AEROXIDE® Alu C being the two 
best. The hydrophobic AEROSIL® R 812 achieved the best results among the silicas.

In fi ne powder coatings, the additives made of fumed silicas helped to suppress the 
Faraday cage eff ect and achieve a much more uniform coverage of the coated surface. 
The results show that AEROSIL® R 812 improves this performance characteristic quite 
signifi cantly.

In conventional powder coatings, only AEROXIDE® Alu C 805 resulted in an improved 
coverage. All other silicas and aluminum oxides studied did not produce any signifi -
cant improvement in the Faraday cage eff ect.

The test results show that additives made of fumed silicas generally reduce the gloss 
value (20 ° and 60 °) more easily than aluminum additives. AEROXIDE® Alu C 805, 
which even increased the gloss value of the powder coating, produced excellent 
results.

Tribo Application
Fumed aluminum oxide is frequently used for tribo applications in order to improve 
the fl ow properties and also to stabilize the chargeability of powder coatings. 

All of the aluminum oxides studied improved the transfer rate of polyester-based 
powder coatings. Whereas the results in the corona application depended strongly 
on the particle size of the powder coating, the use of AEROXIDE® Alu C 805 led to 
substantial improvements in the transfer rate in the tribo application, regardless of 
the particle size of the powder coating.
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Test of Fluidization Using Silicas and Aluminum Oxides 
in Fine Powder Coating

Figure 1

For conventional powder coating, the fumed silicas proved to be slightly better fl u-
idization additives. Nevertheless, AEROXIDE® Alu C 805 and AEROXIDE® Alu 130 
exhibited nearly identical performance.

The study of the transfer rate by means of a Corona application was performed using 
a GEMA manual spray gun. The better the powder coverage of the plates a� er the 
spraying, the greater the amount of powder coating that was transferred. It is clear 
that the results of the transfer rate depend very strongly on the particle size of the 
powder coating system. Additives that were able to improve the transfer rate of fi ne 
powder coatings tend to reduce the transfer rate in conventional powder coatings. 
AEROSIL® 200 and AEROSIL® R 812 achieved the best results for fi ne powders, while 
AEROXIDE® Alu 130 and AEROXIDE® Alu C proved better in conventional powders.

To test for the Faraday cage eff ect, we used a GEMA spray gun to spray the powder coat-
ings onto an aluminum sheet that had a channel down its center. A maximum Faraday 
cage eff ect results in very poor homogeneous coverage, producing a low “R value.” A 
value of R = 1, on the other hand, means that the Faraday cage eff ect is not present and 
that the powder coating produced uniform coverage both inside and outside the channel.
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Figure 2

Test of Fluidization Using Silicas and Aluminum Oxides 
in Conventional Powder Coating

Influence of the Fumed Silica AEROSIL® on the Faraday Cage Effect 
in a Fine Powder Coating

Transfer Rates of Aluminum Oxides 
in Polyester-Based Fine Powder Coatings
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For conventional powder coatings, it was possible to establish an improvement in 
coverage on the three-dimensional aluminum plate for all aluminum oxides examined. 
AEROXIDE® Alu C 805 and AEROXIDE® Alu 130 showed a substantial improvement 
in the coverage of the powder coating.

For fi ne powder coatings, only AEROXIDE® Alu 130 was able to help prevent the 
Faraday cage eff ect and to also increase the coverage of the powder coating on the 
poorly accessible locations on the aluminum plate.

Resin Components Resins

Crosslinking at Ambient Temperature
New aqueous crosslinking systems can make a signifi cant contribution to complying 
with the increasingly stringent VOC directives. 

Methacrylate systems that enable crosslinking of aqueous binder systems at room tem-
perature allow the user to adjust the fi nal properties of the coating a� er application 
by post-crosslinking. At the same time, the user can exploit the advantages of a non-
crosslinked, readily fi lm-forming emulsion system for the application. Crosslinking is 
initiated by light, oxidation or reaction with a condensation partner, depending on the 
chosen monomer. The light-reactive methacrylate VISIOMER® BPMA based on a ben-
zophenone methacrylate is crosslinked by means of a small dose of UV radiation, i. e. 
the UV proportion of daylight is suffi  cient to enable crosslinking. Acrylic resins manu-
factured with oxidatively crosslinking VISIOMER® MUMA monomers show compar-
able fi lm properties and off er the added benefi t of good compatibility with alkyd resins, 
i. e. a combination of acrylic and alkyd resins unites the advantages of both systems. 
VISIOMER® ALMA, a methacrylate system that crosslinks by condensation, makes it pos-
sible to obtain durable, high-gloss coatings even when incorporated in small quantities.

The advantage of polymers containing the described reactive methacrylates is there-
fore the ability to adjust a low minimum fi lm-forming temperature while still obtain-
ing very hard fi lms with good mechanical properties and excellent resistance to com-
monly used chemicals.

VISIOMER® BPMA will be commercially available from the fi rst quarter of 2009, 
VISIOMER® MUMA from the third quarter of 2009.

DEGALAN® VP 1034 F for Alcohol-
Resistant Plastics Coatings
Evonik launches a new product on the market – 
DEGALAN® VP 1034 F.

There are many reasons for coating plastic parts, ranging from functional to deco-
rative. Along with a higher quality coating, one can count on enhanced product 
properties of consumer goods, which always supports the sales success of the manu-
facturer.

Plastic surfaces of many everyday items such as kitchen appliances, mobile phones, 
TV sets, DVD players or toys are exposed to a variety of infl uences, including 
aggressive cleaning agents, hand perspiration and mechanical stress.

Another point worth mentioning is the decorative appearance of the fi nished items. 
Plastic components are usually made from very dark molding compounds, o� en 
using recycled material. The fl ow lines produced during extrusion can be easily 
covered by such coatings. 

Conventional cleaning agents contain a high proportion of alcohol and may 
cause stress cracking in uncoated plastics. This is where the special property of 
DEGALAN® VP 1034 F comes in.

Coating fi lms containing this binder show outstanding resistance to conventional 
household cleaning agents, and provide the alcohol resistance required for plastic 
coatings. Further benefi ts are the binder's good pigment wetting properties, which 
make it possible to formulate high gloss coatings. As can be expected from products 
based on acrylic resins, DEGALAN® VP 1034 F ensures that the applied coatings 
have outstanding resistance to weathering and UV resistance.

DEGALAN® VP 1034 F can be employed in metallised coatings as well for gravure 
printing inks applied to plastic substrates.
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