SOLPLUS F-SERIES

AIR RELEASE AGENTS

UNIQUE AIR RELEASE/DE-AERATION AGENTS FOR THERMOSET SYSTEMS

Entrapment of air bubbles is a common challenge in manufacturing and/or applying
thermoset-based systems. The highly thixotropic and pseudoplastic nature of composite
formulations and high wet film thickness in applications (e.g. gelcoats) are contributing factors.
If not removed, air bubbles develop into pinholes, resulting in porosity increase and defect and
consequently, a significant reduction in overall performance of the final part. The use of air
release agents can prevent these defects in composite materials.

Applications

* Gelcoat

« Casting

* Putties

* Lay up/Spray up

+ Continuous laminating
* Transparent

* Infusion/RTM

* Lining/Flooring

* SMC/BMC

* Ambient-cure polyester

* Epoxy
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Fast Removal of Air Bubbles

A range of advanced polymers, based on unique, de-aeration technology, is now
available to quickly release air. Designed for thermoset resins, Solplus™ F-Series delivers
outstanding performance, especially in unsaturated polyester, vinyl ester and epoxy.

It removes air bubbles rapidly and efficiently, prevents pinhole and defect formation,

and can improve mechanical strength and production cycle of composite parts.

Solplus F-Series technology reduces surface imperfections and provides good clarity to
laminates and composite parts. Moreover, it provides effective fiber wetting, resulting in
improvement of fiber interface and prevention of weakness in the composite structure.

Silicon, hazard label and VOC-free options and FDA food contact grades are available
as listed in table below.

Performance Summary of Solplus™ F-Series Products

Epoxy | Vinyl Ester Silicon | Food Contact
Resin VOC | Labelling | Free Clearance

Sample ‘ UPE Resin| Resin

N FDA 21CFR
Solplus™ F100 . - . 45% None Yes | 175105, 175.300
Solplus™ F110 ° = = 0 None Yes None

™ o FDA 21CFR
Solplus™ F300 ° . - 95% H304 No | 475105, 175.300
Solplus™ F500 ° ° ° <90ppm None Yes None

N FDA 21CFR
Solplus™ F510 ° . . 67% H304 Yes | 175.105,175.300
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Features
& Benefits

« Fast removal of air bubbles
in thermoset resins

« Silicon, Hazard label and
VOC-free options available

* Good clarity
« Effective wetting of fibers

* FDA food contact approval 21
CFR:175.105,175.300
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Solplus™ F-Series air release agents function within the bulk of the liquid. They result in
coalescing of smaller air bubbles to form larger bubbles that migrate to the surface easier
and faster. This reduces the amount of air bubbles in the bulk of liquid significantly when
compared to the formulation without Solplus F-Series air release agents.

Figure 1 demonstrates the performance of Solplus F-Series in pigmented, unsaturated

polyester formulation. As shown in Figure 1b, the air release agent removes air bubbles
effectively and fast and provides an almost defect-free part in comparison with that of

a formulation not containing an air release additive (Figure T1a).

Figure 1a: Figure 1b:
Unsaturated polyester composites Unsaturated polyester composites
without an air release agent with air release agent

To ensure of maximum performance, Solplus F-Series air release agents should be
added to the resin at the start of mixing to avoid air entrapment and bubble formation.
The other raw materials are then blended in the normal manner.
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Lubrizol Advanced Materials, Inc. ("Lubrizol”) hopes that you have found the information provided helpful, but you are cautioned that this material, includ-
ing any prototype formulas, is for informational purposes only and you are solely responsible for making your own assessment of appropriate use of the
information. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAWS, LUBRIZOL MAKES NO REPRESENTATIONS, GUARANTEES, OR WARRAN-
TIES (WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE), INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE, OR REGARDING THE COMPLETENESS, ACCURACY, OR TIMELINESS OF ANY INFORMATION. Lubrizol does not guarantee
how the materials referenced herein will perform in combination with other substances, in any methods, conditions, or processes, with any equipment,
or in non-laboratory environments. BEFORE COMMERCIALIZATION OF ANY PRODUCT CONTAINING THESE MATERIALS, YOU SHOULD THOROUGHLY
TEST SUCH PRODUCT, INCLUDING HOW THE PRODUCT IS PACKAGED, TO DETERMINE ITS PERFORMANCE, EFFICACY, AND SAFETY. You are solely
responsible for the performance, efficacy, and safety of any products you manufacture. Lubrizol shall not be liable, and you shall assume all risk and
responsibility for, any use or handling of any material. Any claims may not be approved in all jurisdictions. Any entity making claims related to these
products is responsible for complying with local laws and regulations. Nothing contained herein is to be considered as permission, recommendation, or
inducement to practice any patented invention without permission of the patent owner, and it is your sole responsibility to determine if any issues related
to patent infringement of any component or combination of components relating to the information provided exists. You acknowledge and agree that
you are using the information provided herein at your own risk. If you are dissatisfied with the information provided by Lubrizol, your exclusive remedy
shall be to not use the information.
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