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Modern machines can easily convey silica within certain  
viscosity ranges. The conveying mechanism operates by  
following the same principle as a centrifugal pump. The liquid 
in the chamber is accelerated at high speed, generating a 
vacuum that then draws in the silica. The silica reaches the 
liquid in a relatively well-fluidized state, which enables fast 
and complete wetting. Dispersion can be achieved within the 
chamber at this stage depending on how the equipment is set 
up. Various attachments are available for this purpose (see 
Figure 32).

The schematic diagram in Figure 33 illustrates a further  
successful method of directly incorporating powdered silica 
into highly viscous liquid systems without creating dust.  

This processing unit is able to draw powdered material by 
means of a vacuum. The weighted material is drawn out of a 
storage vessel, seized immediately by a high-speed mixer and 
wetted by the liquid system. The processing unit ś built-in 
colloid mill grinds and disperses the powder until the desired 
particle size is attained. This procedure does not merely oper-
ate dust-free, it also avoids an accumulation of air in the mill 
base. This means that in most cases an additional deaeration is 
unnecessary.

Since this processing unit is equipped with a double wall,  
the mill base can be either heated or cooled. All working  
methods should ensure that the silica is uniformly incor-
porated. Lumps that have formed can rarely be perfectly 
dispersed at a later date.

 

A = suction inlet

for powders

B = drainage tap

C = dissolver

D = toothed-colloid mill

E = skimming stirrer

F = vacuum pump

A
B
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D E C F

Figure 32
Schematic illustration of Powder Incorporation Unit Conti TDS  
(Manufacturer: Ystral GmbH,79282 Ballrechten-Dottingen, Germany)

Figure 33
VME processing unit (Manufacturer: FRYMA-  
Maschinenbau GmbH, 79618 Rheinfelden, Germany)
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8  The effect of handling on the  
	 product properties

Apart from causing a certain degree of loosening up, handling 
does not alter the properties of synthetic silica.
 
When designing a handling plant, one should take into account 
that fluidization and conveying processes cause a loosening up 
of the synthetic silica of between 20 and 60 %, depending on 
the grade of silica and the air content. The differing degrees of 
loosening displayed by different silica are shown in Figure 34. 
The values given were determined by laboratory experiment. 
Any receiving hoppers need to be designed accordingly.

It should also be observed that the use of undried compressed 
air for conveying and fluidizing, for example, can lead to mois-
ture adsorption. However, since this adsorption of moisture 
is relatively low, special measures have to be taken only if an 
exceptionally low water content is required for production-
related or applicational reasons (see Figure 35 – 37).

Granulated silica that are expected to have as low a fines 
content as possible should only be conveyed pneumatically 
using a dense phase procedure; otherwise the granules will be 
damaged by the high velocities.

Figure 34 Different degrees of loosening up of various  
Evonik silicas, determined from laboratory tests
t 0 = density prior to fluidization
t 1 = density during fluidization   
        (simulating conveying)
t 2 = density after deaeration

Figure 36 Moisture adsorption of ULTRASIL® VN3  
as a function of the storage time

Figure 37 Moisture adsorption of SIPERNAT® 22 as a  
function of the storage time
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Figure 35 Moisture adsorption of AEROSIL® 200 as a function of the 
storage time
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9  Product safety 
 

9.1  Toxicology and occupational hygiene
Synthetic amorphous silicic acids of the AEROSIL® grade  
typically lack crystalline structures. 

The method of determination that is normally used is a com-
bination of enrichment of the crystalline portion and X-ray 
diffraction. The detection limit for this method is less than 
0.05 weight percent, and is undershot by all silicic acids from 
Evonik, which are therefore considered completely amorphous. 

Synthetic amorphous silicic acid is used in a variety of products 
and processes. Synthetic amorphous silicic acid produces no 
acutely toxic symptoms when administered either orally or via 
the skin. Toxicity studies show that contact with synthetic amor-
phous silicic acid does not irritate either the eyes or the skin.

Chronic skin contact with synthetic amorphous silicic acid is 
known to have the potential to cause drying or degenerative 
eczema. These reactions can be prevented by intensive protec-
tion or care of the skin. The data obtained from occupational 
medical examinations during decades of manufacture and use 
show no indication of sensitization potential. No cases of con-
tact allergy were reported. Synthetic amorphous silicic acids do 
not have a mutagenic effect. No effects due to treatment were 
established after repeated oral intake. No teratogenic effect 
was observed. 

In inhalation studies, none of the examined synthetic amor-
phous silicic acids led to durable changes in the lung or to 
progressive damage comparable to silicosis. Epidemiological 
studies on workers exposed to these substances in the long 
term showed no indications of silicosis. The available data  
provide no indications of lung cancer or other long-term  
respiratory diseases. 

Synthetic amorphous silicic acids can be handled safely, given 
good occupational hygiene and provided that the applicable 
workplace exposure limits/threshold limit values are observed. 
In Germany, a workplace exposure limit (AGW) of 4 mg/m3 
(inhalable dust fraction) must not be exceeded. The applicable 
workplace exposure limits in other countries can be taken 
from the material safety data sheets. If these values cannot be 
ensured, local extraction systems should be installed, or dust 
masks be worn. 
 
 
9.2  Safety engineering
In its original form, silicic acid is inert and therefore poses no 
safety engineering problems. However, some surface-treated 
silicic acids are quite reactive due to their organic substance 
fraction. Thus, some grades of AEROSIL® are prone to self-
heating. This volume-dependent reaction can be observed in 
AEROSIL® R 7200 and AEROSIL® R 805, for example. This  
fact should be borne in mind when designing production units 
and warehouses. You can find more information in the material 
safety data sheet and the Technical Information sheet  
“Storage of AEROSIL®”, TI 1373.  

In addition, some surface-treated AEROSIL® grades, such as 
AEROSIL® R 805, pose a risk of dust explosion. When using 
these products, suitable protective measures must therefore be 
taken. For more information, please refer to the material safety 
data sheet and the Technical Information sheet “Protection 
against dust explosion for units used to process surface- 
modified AEROSIL®”, TI 1363. This sheet also contains  
statements on the protective measures based on the material 
safety data.
 
 
9.3  Environmental behavior
Synthetic amorphous silicic acid is an inorganic substance that 
is reluctantly soluble in water. Owing to this property, its 
bioavailability for water organisms is very low. In acute tests 
conducted in accordance with OECD testing guidelines, no 
harmful effect was established either on fish or on water  
fleas (Daphnia), given starting concentrations of 1,000 and 
10,000 mg/l. Owing to the physical and chemical properties of 
the substance and its acute eco-toxicity data, neither a chronic 
impact nor accumulation in water organisms can be expected. 
The generally applicable regulations for determining the 
biodegradability of substances (OECD and EC guidelines) 
only apply to organic substances. Synthetic amorphous silicic 
acid is an inert inorganic substance and is not broken down by 
microorganisms. 

The German Commission for the Evaluation of Substances 
Hazardous to Water (KBwS) has classified synthetic amor-
phous silicic acid as not hazardous to water (KBwS No. 849). 
Silicon dioxide has also been included in the OSPAR List of 
Substances/Preparations Used and Discharged Offshore which 
are considered to Pose Little or No Risk to the Environment 
(PLONOR).
 

9.4  Disposal 
To our knowledge, all AEROSIL® products are ecologically 
harmless. When disposing of AEROSIL® or of waste contain-
ing AEROSIL®, the locally applicable waste disposal laws and 
regulations must be observed. The important point is to avoid 
dust formation during disposal. No waste code in accordance 
with the European List of Waste can be assigned for AEROSIL® 
products because such assignment is only possible in combina-
tion with a specific intended use by the consumer, which has 
not yet been determined. According to the European List of 
Waste (Commission Decision 2000/532/EC on the List of 
Waste), the waste code must be established in agreement with 
disposal companies/manufacturers/authorities.

9.5  Statutory regulations
German water law (Administrative Regulation on the  
Classification of Substances hazardous to Water, KBwS No. 849)
classes AEROSIL® as “not hazardous to water”. AEROSIL®  
products are available for use as additives in food and feed-
stuffs, food commodities, toys, cosmetics and pharmaceuticals. 



Evonik Resource Efficiency GmbH
Business Line Silica
Handling Technology
Rodenbacher Chaussee 4
63457 Hanau
Germany
phone  +49 6181 59-4743 
fax  +49 6181 59-4201  
aerosil@evonik.com 
www.aerosil.com TB
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This information and any recommendations,  
technical or otherwise, are presented in good faith 
and believed to be correct as of the date prepared. 
Recipients of this information and recommendations 
must make their own determination as to its suit-
ability for their purposes. In no event shall Evonik 
assume liability for damages or losses of any kind or 
nature that result from the use of or reliance upon 
this information and recommendations. EVONIK 
EXPRESSLY DISCLAIMS ANY REPRESENTATIONS 
AND WARRANTIES OF ANY KIND, WHETHER 
EXPRESS OR IMPLIED, AS TO THE ACCURACY, 
COMPLETENESS, NON-INFRINGEMENT, 
MERCHANTABILITY AND/OR FITNESS FOR 
A PARTICULAR PURPOSE (EVEN IF EVONIK IS 
AWARE OF SUCH PURPOSE) WITH RESPECT TO 
ANY INFORMATION AND RECOMMENDATIONS 
PROVIDED. Reference to any trade names used by 
other companies is neither a recommendation nor 
an endorsement of the corresponding product, and 
does not imply that similar products could not be 
used. Evonik reserves the right to make any changes 
to the information and/or recommendations at any 
time, without prior or subsequent notice.

ACEMATT®, AEROSIL®, AEROXIDE®, SIPERNAT® 
and ULTRASIL® are registered trademarks  of  
Evonik Industries AG or its subsidiaries.


