Flexidone FE is a new range of PVC plasticizers containing ISP alkyl
pyrrolidone technology. Versatile in usage, Flexidone FE can serve as

a primary plasticizer or used in conjunction with other primary and
secondary plasticizers to achieve greater cost savings while maintaining
or improving performance. Processing temperatures can be remarkably
lower with Flexidone FE, enabling use of a variety of manufacturing
methods and a reduction in energy consumption.

Featuring fast gelling, one of the products in the line, Flexidone 350FFE, is
an excellent plasticizer for many applications. Flexidone FE can be tailored
to increase tensile strength and elongation at break, transparency and
cold flexibility. As an alternative to phthalate technology as well as to other
non-phthalate products, Flexidone FE is available in different grades such
as Flexidone 350 and 550. By optimizing the formulation, performance
profiles and costs can be modified to meet your specific requirements.

Two key advantages of this system are its versatility and flexibility.
Flexidone FE yields stable, low-viscosity plastisol with excellent shelf life
and desirable fast-fusing properties. This combination enables the system
to be used in various production methods such as extrusion, calendaring
and injection molding. And with a cost advantage over other alternative
plasticizer systems, Flexidone FE represents a breakthrough value to the
manufacturers of flexible PVC items.

Benefits

Cost effective formulations

Robust/Forgiving processing

Time and energy saving

Can be used in challanging conditions

Green and Environmentally friendly products

Flexidone™ FE Specialty Plasticizers
for PVC Applications

Enhanced performance and processing
efficiency for flexible PVC products

Benefits

Highest plasticizer efficiency

Fast and homogenous gelling

(an be tailored to alter economics, performance

(an be processed using various methods

Good hydrolytic stability, high compatibility

Low processing temperature

Excellent cold flexibility

Higher filler loads or using less compatible materials possible

Non-phthalate




Flexidone™ FE Specialty Plasticizers
for PVC Applications

Enhanced performance and processing efficiency
for flexible PVC products

Physical properties

Appearance Pale yellow liquid
Odor Characteristic
Specific gravity 0.86 - 0.92 @ 25°C
Solidification point <0°C

Viscosity ~30 Cps

As a high-efficiency plasticizer, Flexidone 350FE has as much
as a 30% advantage over other commonly used plasticizers.
The Flexidone FE series of plasticizers provide low-viscosity
plastisols with good gelling properties. As figure 1 indicates,
of various samples of plastisol formulations, those with
Flexidone 333FE and 533FE exhibited the best viscosity
stability after 28 days, enlarging the processing window for
many product manufacturers.

Figure 1:Viscosity of various plastisol formulations with
Flexidone grades compared with DINP
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In addition to better viscosity stability, Flexidone FE improves
the gelling behavior of PVC products, which affects its
strength. In figure 2, the gelling rates of Flexidone 333FE and
350FE were the fastest compared with other Flexidone grades
and a DINP.

Figure 2: Gelling curve of Flexidone FE grades and DINP
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Flexidone FE is available in four standard grades and custom-
ized formulations. All can serve as primary plasticizers, espe-

cially for PVCs that require very good cold flexible properties.
Standard grades are:

« Flexidone 350FE: offers fast and low-temperature gelling,
improved transparency and homogeneity. As a primary
plasticizer for plastisols (for immediate processing), it is an
extremely fast fusing system requiring about 30% less use
than standard plasticizers.

« Flexidone 333FE: can be used as primary plasticizer;
about 15% more efficient than other systems; has
lower plastisol viscosity than 350FE and stays stable
even after longer storage.

« Flexidone 550FE: can be used as primary plasticizer with
gelling properties similar to 333FE but at a lower viscosity
with higher clarity and lower volatility.

« Flexidone 533FE: for very-low-viscosity plastisols; can also
be stored for very long time. Lower volatile.

Flexidone FE grades offer manufacturers great flexibility in PVC
processing, excellent value and the ability to customize ben-
efits. Against competing technologies, they offer clear perfor-
mance and economic advantages at a highly compelling price.




Figure 3: Efficiency of the Flexidone FE types
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All standard Flexidone FE types are significantly
more efficient then DINP

Figure 4: Mechanical properties of the Flexidone FE types
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Figure 5: Mechanical properties of the Flexidone FE types
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Flexidone shows very interesting rubber like behavior with
elongation at break for more than 450%

Figure 6: Failure temperatures of PVC plasticized with
Flexidone FE types
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With 40 phr and 60 phr plasticizer total here were no
failures at all at -60°C

Flexidone FE plasticizer systems are synergistic also in
terms of cold flexibilty!




For more information, contact us at plastics@ispcorp.com

To find an ISP sales office in your country visit: ispcorp.com

FRANCE  Tel:+33(0) 149 93 21-58/59 UK  Tel: +44 (0) 207 519-5054 SINGAPORE Tel: +656 223-3778
GERMANY Tel: +49 (0) 2236 9649-260 USA Tel: +1 973-628-4000 BRAZIL Tel: +55 11 3649-0420

Flexidone is a trademark of ISP. Product Code: PCH5968-10/2010
The use of alkyl pyrrolidones as plasticizers for PVC is covered in ISP’s US Patent 7,411,012. Currently, ISP is working on a new patent application that
covers the use of the combination of alkyl pyrrolidones and fatty esters as plasticizers for PVC.

The information contained in this document and the various products described are intended for use only by persons having technical skill and at their own discretion and risk after they have
performed necessary technical investigations, tests and evaluations of the products and their uses. While the information herein is believed to be reliable, we do not guarantee its accuracy
and a purchaser must make its own determination of a product’s suitability for purchaser’s use, for the protection of the environment, and for the health and safety of its employees and the
purchasers of its products. Neither ISP nor its affiliates shall be responsible for the use of this information, or of any product, method or apparatus described in this document. Nothing herein
waives any of ISP’s or its affiliates’ conditions of sale, and WE MAKE NO WARRANTY, EXPRESS OR IMPLIED, OF MERCHANTABILITY OR FITNESS OF ANY PRODUCT FOR A PARTICULAR USE
OR PURPOSE. We also make no warranty against infringement of any patents by reason of purchaser’s use of any information, product, method or apparatus described in this document.
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