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AEROSIL®, SIPERNAT®, and 
ZEOFREE® for Drink Mix Powders 
and Functional Beverages
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Consumer Products

Reduced Dust GenerationProlonged Shelf Life

1. AEROSIL®, SIPERNAT®, and ZEOFREE® products assist  
 in the manufacturing of high-quality powdered beverages

Silica and silicates are essential for smooth manufacturing of 
high-quality instant beverages. Of utmost importance is that 
the dry ingredients and final mixture flow well and do not 
cake upon subsequent storage. 

Excellent flow behavior of all ingredients is crucial for accu-
rate and precise dosing as well as processing of the final 
beverage preparation by the manufacturer. 

Easy handling of the drink formulation is also advantageous 
for the consumer, as this means increased convenience and 
dispersion when added to water.

Minimized caking is important for retaining the quality  
of the instant beverages, even under sometimes adverse 
storage conditions in food service restaurants or at the 
consumer’s home. When caking of the powdered beverage 
is inhibited, manufacturers may be able to reduce the need 
for additional moisture barriers, thus promoting efficacious 
packaging.

This reduction in caking prolongs product shelf life,  
supporting sustainability across the food value chain.

Optimized Powder Flow

Advantages of using AEROSIL®, SIPERNAT®, and ZEOFREE® in powdered beverages

• Accurate and precise dosing of 
ingredients

• Improved mixture handling
• Increased filling and packaging 

speeds
• Increased convenience for end 

consumer

• Decreased caking tendency
• Maintained product quality
• No lump formation enabling 

easier beverage preparation
• Reduced need for moisture 

barrier in packaging

• Mitigates dust formation in plant 
operations

• Cleaner work environment
• Reduces dust-related packaging 

issues

Food Ingredients

Products that can benefit from AEROSIL®, SIPERNAT®, and ZEOFREE®

• Hydrolyzed proteins
• Amino acids
• Citric and malic acids
• Flavors and flavor 

extracts

• Milk powder
• Nondairy creamer
• Sugar and sugar substi-

tutes
• Vitamins

• Instant iced tea and fruit drink mixes
• Chocolate drink and hot cocoa mixes
• Pre-workout powders
• Protein supplement powders
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Figure 3:  Caking reduction of instant iced tea at minimal dosage

Figure 1: Spacing effect of Evonik silica
The high performance of AEROSIL®, SIPERNAT®, and 
ZEOFREE® products results from the simultaneous combina-
tion of the spacer effect preventing interparticle contact and 
their high absorption capacity.

Both features together make the AEROSIL®, SIPERNAT®, 
and ZEOFREE® products high performance process aids that 
prevent caking and keep your products free-flowing.

The absorption capacity of SIPERNAT® and ZEOFREE® silica 
and silicate products is exceptional. SIPERNAT® 22 S and 
ZEOFREE® 5162 can absorb twice its own weight. For for-
mulations with higher moisture content, SIPERNAT® 45 S 
and SIPERNAT® 50 can absorb three times its own weight 
in liquid.

The spacer effect separates the host particles and minimizes 
the attractive forces between them. The absorption capacity 
keeps the product surface dry and prevents caking during 
production, transport, and storage.

On average only half the dosage of AEROSIL®, SIPERNAT®, 
and ZEOFREE® products is required to achieve the same or 
improved flowability and anticaking performance compared 
to tricalcium phosphate in numerous instant beverage for-
mulations. 

This can be observed in Figure 3 where only 0.5 % dosage 
of SIPERNAT® 28 is sufficient to nearly eliminate caking and 
prolong shelf-life of instant iced tea mix during storage.

Because of their higher efficacy, AEROSIL®, SIPERNAT®, and 
ZEOFREE® products help to reduce overall production costs.

2. AEROSIL®, SIPERNAT®, and ZEOFREE® are cost effective 
 conditioning agents

Figure 2: Schematic of Evonik silica absorbing liquid from 
host surface

+

Mixing conditions: Paterson Kelley (PK) V-blender, speed 30 RPM, 10 min.  
Measurement: Sieve Residue Caking, internal EVONIK Industries method (HDG SEM 18.132) 
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AEROSIL®, SIPERNAT®, and ZEOFREE® products can effec-
tively prevent caking and agglomeration due to moisture 
uptake caused by hygroscopic ingredients and various pow-
dered beverages upon subsequent storage. Due to their 
higher surface area, AEROSIL®, SIPERNAT®, and ZEOFREE® 
products can compete for moisture more effectively than 
alternative anticaking agents. 

This effect can be observed in Figure 4 illustrating caking 
reduction of an apple flavored powdered drink stored at 
30°C and 60 % relative humidity. After three days of storage, 
the powdered drink was sieved (1.4 mm) to remove lumps 
from the powder. Caking was minimized in the sample 
containing SIPERNAT® 22 S which passed easily through 
the sieve.

Figure 4: Apple-flavored instant drink powder treated with different anti-caking agents after storage
From left: Untreated raw material, treated with 2 % Tricalcium Phosphate; treated with 2 % Magnesium Oxide, treated with 2 % SIPERNAT® 22 S

Mixing conditions: Tumble Mixer (Turbula, Willi Bachofen AG) for 15 minutes.

3. Minimizing caking tendency of powdered formulations
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Figure 5:  Flowability improvement of non-dairy creamer

The addition of just 0.5 to 1 % of AEROSIL®, SIPERNAT®, or 
ZEOFREE® is sufficient to improve the flow characteristics 
of problematic sticky ingredients, such as milk powder or 
non-dairy creamer, and achieve optimal flowability that 
facilitates dosing and handling of the powder.

Improved flow performance can be observed in Figure 5 
and Figure 6, where at 0.5 % dosage all products evaluated 
significantly improved flowability of the nondairy creamer 
powder allowing it to pass through a smaller orifice. 

In many different applications AEROSIL®, SIPERNAT®, or 
ZEOFREE® products outperform other flow aids in their 
effectiveness.

4. Optimizing flowability of powdered beverages and  
 ingredients

Figure 6:  Flowability of non-dairy creamer without and with silica
From left: Untreated raw material, treated with 1 % SIPERNAT® 22 S

Mixing conditions: Paterson Kelley (PK) V-blender, speed 30 RPM, 10 min.  
Measurement: Sieve Residue Caking, internal EVONIK Industries method (HDG SEM 18.132) 

Mixing conditions: Paterson Kelley (PK) V-blender, speed 30 RPM, 10 min. 
Measurement: Flodex flowability index, internal EVONIK Industries method (HDG SEM 18.135) 
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Flowability

Excellent
Untreated SIPERNAT® 340 SIPERNAT® 22 S SIPERNAT® 50 S ZEOFREE® 80 ZEOFREE® 5162
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5. Dust reduction of powders with AEROSIL®, SIPERNAT®, 
 and ZEOFREE® 

Figure 8
Instant tea dust reduction

Mixing conditions: Somakon Mixer, speed 400 rpm, 3 min. 
Measurement: Palas®, Dustview  
Measurement of dustiness analogous to CIPAC MT 171, internal Evonik Industries method: PA IM-SI-PS-AT/LSC 7018 D.03

Figure 7: Palas®, Dustview Schematic By reducing the adhesion forces of fine powders, the individ-
ual particles become freely movable and thus separate from 
each other. Because of this, dustiness of this powder may 
increase. As dust is inconvenient and a possible irritant during 
manufacturing as well as packaging processes, it needs to be 
mitigated.

The more particles stick to each other, the less likely it is that 
they will cause dust. By carefully choosing the right free flow 
and anti-caking agent, it’s often also possible to minimize the 
dust content of a powdered mixture.

Figure 8 shows the dust content of instant tea mixed with 
silica products at different dosage levels. In contrast to the tea 
sample without silica, all samples containing silica contained 
significantly less dust.

Dustiness was determined with a Palas® DustView system 
(see Figure 7). Dust measured by the extinction of a laser 
beam. The dust value is calculated from the dust amount  
measured at 0.5 sec and at 30 sec. 
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• Selecting the proper particle size anti-caking agent is 
critical to ensure uniform coverage of the host particle. 
Uniform coverage is necessary to improve flow and 
decrease caking. 

• The point of addition at which the anti-caking agent is 
added in the blending process is frequently critical to 
optimizing anti-caking agent performance. When 
making a blend which contains very hygroscopic 
ingredients, it is best to add all the anti-caking agent  
to these ingredients first rather than at the end of the 
blend. 

• When free-flow and caking-inhibition during storage  
is critical, SIPERNAT® 45 S, SIPERNAT® 50 S or 
AEROSIL® 200 F could be suitable options.

• If dust-minimization while improving the flowability  
is important at your plant, formulations including 
AEROSIL® 200 F or SIPERNAT® 350 should be tested. 
Optimized mixing conditions and dosage are the key.

• For maintaining clarity and low turbidity of the final 
beverage preparation SIPERNAT® 380, SIPERNAT® 28 
or AEROSIL® 200 F are highly recommended.

6. Summary

As demonstrated above, various factors must be considered, when choosing the right flow and anti-caking aid for powdered 
beverages and ingredients. Depending on your product and the specific manufacturing process, the type and dosage of the 
added Evonik silica or silicate needs to be carefully selected.

Homepage
evonik.click/smarteffects-food

Silica is safe as food additive
evonik.click/smarteffects-silica-as-food-additive

For more information please visit our webpages and find your regional contact.  
Our experienced application team is looking forward to providing further personal service for you:

Evonik Smart Effects
Smart Effects LinkedIn

https://www.evonik.com/en/company/businesslines/se/special-markets/silica-for-food.html
https://www.evonik.com/en/company/businesslines/se/special-markets/silica-for-food.html
https://www.evonik.com/en/company/businesslines/se/about-us/silica-is-safe/silica-is-safe-as-a-food-additive.html
https://www.evonik.com/en/company/businesslines/se/about-us/silica-is-safe/silica-is-safe-as-a-food-additive.html
https://www.evonik.com/en/company/businesslines/se/about-us/silica-is-safe/silica-is-safe-as-a-food-additive.html
https://evonik.click/smarteffects-food?rb.src=QR 
https://www.linkedin.com/showcase/evonik-smarteffects 
https://www.linkedin.com/showcase/evonik-smarteffects
https://www.linkedin.com/showcase/evonik-smarteffects


EUROPE/MIDDLE-EAST/
AFRICA

Evonik Operations GmbH
Smart Effects business line
Rodenbacher Chaussee 4
63457 Hanau
Germany

ask-se@evonik.com
www.evonik.com
www.evonik.com/smarteffects

AMERICAS

Evonik Corporation
Smart Effects business line
2 Turner Place
Piscataway, NJ 08804
USA

ask-se-americas@evonik.com

ASIA/PACIFIC

Evonik (SEA) Pte. Ltd.
Smart Effects business line
3 International Business Park
#07 – 18, Nordic European Centre
Singapore 609927

ask-se-asia@evonik.com

The Silica and Silanes experts at Evonik – From elements to excellence.

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 suitability 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 infor-
mation and/or recommendations at any time, without prior or subsequent notice.

AEROSIL®, SIPERNAT®, and ZEOFREE® are registered trademarks of Evonik Industries AG or one of its subsidiaries.
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