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Consumer Solutions

Emulsify Silicone Antifoams for Improved Performance in
Water-based Pulp Processes
Silicone Polyether (SPE) Performance Modifiers for Pulp Manufacturing
Features and Benefits
• Stability improvement for
formulating emulsions
• Food contact status as specified
in the food regulatory profile
• Palm-oil-free formulation
• Antifoam performance
enhancement

Because antifoam compounds cannot
be used directly in water-based foaming
systems, control of emulsification is key
to obtain optimum performance and
stability and avoid deposition.
Surfactant selection is critical for
good emulsification. Typically, organic
surfactant combinations boosted with
siloxylated polyethers (SPEs) provide
the least expensive option. However, for
robust emulsification for both direct
and inversion phase processes, allsilicone packages are well-known in
the market and may be a better choice.
Using an option that includes three SPE

performance modifiers, emulsions can be
formulated without heating or cooling,
resulting in a faster emulsification process
that can balance the total cost.
The prototype formulation described
below, which provides good stability
and robustness, provides a 20% active
emulsion using an inversion phase
process. It features an all-silicone package
with three SPE performance modifiers.
Based on this process, the formulation
should have a good particle size
distribution with an average around
10 microns (Figure 1).

Prototype Formulation
Ingredient

Weight %

Antifoam
DOWSIL™ antifoam compound

17.0

Siloxylated Polyethers
DOWSIL™ FZ-2104 Fluid (can be solid @ RT but liquid @ <30°C)

1.5

DOWSIL™ FZ-2108 Fluid

3.0

DOWSIL™ FZ-5609 Fluid

1.5

Thickeners
Note: The formulation and procedure are provided as a
starting point for development work. Optimization will be
required based on the raw materials selected, processing
equipment, the desired particle size and performance.
Ratio between the three SPEs can be optimized
according to the antifoam compound selected.

Xanthan gum

0.94

EHEC (ethylhydroxyethylcellulose)

0.31

Preservatives
Water (in several portions)

0.1
75.65

Figure 1. Particle size distribution of prototype formulation containing three SPE performance modifiers.
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Procedure
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DOWSIL™ 5290 Performance Modifier

X
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3.	After agitation, add the thickener solution (45.65% water +
thickeners + biocide) in three steps and stir until homogeneous.

DOWSIL™ OFX-5573 Fluid

X

X

X

X

DOWSIL™ OFX-5247 Fluid

X

X

4.	Finally, with stirring, add the remaining water (30%).

DOWSIL™ FZ-2104 Fluid

X

Direct emulsification process

DOWSIL™ FZ-2108 Fluid

X

1.	Add the thickener solution (45.65% water + thickeners +
biocide) to the kettle.

DOWSIL™ FZ-5609 Fluid

2.	Premix the antifoam compound and SPEs before adding to
the kettle.

DOWSIL™ 5604 Additive

Inversion phase process
1.	Add the antifoam compound to the kettle.
2.

While stirring, add the SPEs.

3.	Add the remaining water (30%) in three steps.

Performance Modifier Options
In addition to this 100% SPE package, Dow offers organic
surfactant stability boosters. DOWSIL™ OFX-5247 Fluid is
recommended for direct processes; DOWSIL™ 5290 Performance
Modifier is suggested for inversion phase processes. Use levels
of 5 to 10% SPE versus compound weight concentration are
recommended. These boosters have proven stability benefits
and also can improve knockdown, persistence or drainage.

LIMITED WARRANTY INFORMATION – PLEASE READ CAREFULLY
The information contained herein is offered in good faith and is believed to be accurate. However, because
conditions and methods of use of our products are beyond our control, this information should not be used
in substitution for customer’s tests to ensure that our products are safe, effective and fully satisfactory for
the intended end use. Suggestions of use shall not be taken as inducements to infringe any patent.
Dow’s sole warranty is that our products will meet the sales specifications in effect at the time of shipment.
Your exclusive remedy for breach of such warranty is limited to refund of purchase price or replacement of
any product shown to be other than as warranted.
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Learn More
Dow offers an extensive line of efficient, high-quality products
to meet defoaming challenges in pulp and paper processing –
including silicone polyether (SPE) performance modifiers that
enhance the stability, knockdown, persistence and drainage of
antifoam emulsions. For expert pulp emulsification assistance and
product selection guidance, please contact your Dow representative.
Whether you need industry-leading innovation or greater
cost efficiency, Dow can help. Solutions by Dow are dedicated
to meeting your needs for specialty materials, collaborative
problem-solving and innovation support. Learn how we can
help you at consumer.dow.com.

TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, DOW SPECIFICALLY DISCLAIMS
ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR
MERCHANTABILITY.
DOW DISCLAIMS LIABILITY FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES.
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